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April 15,2024

Citrix Provisioning is software streaming technology that delivers patches, updates, and other config-
uration information to multiple virtual desktop endpoints through a shared desktop image. It central-
izes virtual machine management while reducing the operational and storage costs of a virtualized
desktop environment.

Get started
For an overview of the Citrix Provisioning components, see Citrix Provisioning product infrastruc-
ture.

For an overview of the installation wizards and the installation procedures, see Installing and config-
uring Citrix Provisioning,.

For new features in this release, see What’s new.

What’s new

April 14,2024

What’s new in 2311

This release of Citrix Provisioning includes the enhancements described in the following sections. It
includes several fixes for issues seen in past releases, and issues that we have identified.

Important:
Use the most recent version of the Citrix License Server to receive the latest provisioning features.

When upgrading Citrix Provisioning to the newest version, the latest License Server version is
required.

For more information, see Licensing.

Citrix Hypervisor rebranded to XenServer

In line with our latest rebranding strategy, we’ve updated all instances of Citrix Hypervisor to
XenServer.
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Image Portability Service Automation for Citrix Provisioning

Image Portability Service can be used to automate some common Citrix Provisioning operations that
cannot be performed while streaming. For more information, see:

« Upgrade PVS: Upgrade PVS takes a VHD(X) from a Citrix Provisioning (PVS) store and upgrades
the version of PVS on the image to the version specified in the job request.

+ Reverse Imaging: Reverse Imaging takes a VHD(X) from a Citrix Provisioning (PVS) store, and
recreates the original platform image. This allows you to perform any upgrade tasks that you
need to perform with PVS streaming disabled.

« Convertto UEFI: Convert to UEFI takes a MBR/BIOS VHD(X) from a Citrix Provisioning (PVS) store
and converts the disk format to GPT/EFI.

For information on migrating workloads using Image Portability Service, see Migrate workloads be-
tween Resource Locations using Image Portability Service.

Support for creating Citrix Provisioning catalogs in Citrix Studio

To create a Citrix Provisioning catalog, you had to use the Citrix Virtual Apps and Desktops Setup Wiz-
ard. With this feature, you can now create a Citrix Provisioning catalog by using Citrix Studio (Full
Configuration interface (for Citrix DaaS) and Web Studio (for on-premises Citrix Virtual Apps and Desk-
tops deployment)), and PowerShell.

This implementation provides you the following advantages:

+ Asingle unified console to manage both MCS and Citrix Provisioning catalogs.
+ Have new features for Citrix Provisioning catalogs, such as, identity management solution, on-
demand provisioning and so on.

Currently, this feature is available only for Azure workloads.

For more information, see Create Citrix Provisioning catalogs in Citrix Studio.

Support for IPv6-based streaming

Citrix Provisioning now supports streaming of UEFI-based targets over IPv6. This implementation im-
plies that you can now configure Citrix Provisioning Servers to use IPv6. Then, create targets that
stream using IPv6. Note that IPv6 support is for BDM (iso and hard disk) only.

This feature is applicable to the following hypervisors:

« VMware 7.x
« VMware 8.x
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» Hyper-V
o Azure

For more information, see:

» System Requirements
« Select network addresses for the stream service
+ Run the wizard

Support for providing Citrix Provisioning Server information during a BDM update

When doing a BDM update, the Citrix Provisioning Servers information was read from the BIOS boot-
strapfilein previous versions. This bootstrap file relied on the BIOS, which is not supported any longer,
and has other limitations, such as it doesn’t support the DNS name of servers.

With this feature, you have to now provide the Citrix Provisioning Servers information when doing
a BDM update. Therefore, this implementation allows you to update BDM even when BIOS support
is removed. You can enter either a DNS name that is set up as an alias for all login servers or select
individual servers.

Support for the Microsoft OLE DB Driver 19.3 or later

Citrix Provisioning now supports Microsoft OLE DB Driver 19.3 or later versions to meet security com-
pliance and performance requirements.

Support for farm read-only administrative role

To simplify the process of managing the administrative roles and responsibilities, Citrix Provisioning
now supports farm read-only access to a group of users. For more information, see Administrative
roles.

Support for joining your farm to customer-managed Delivery Controller

Citrix Provisioning now allows you to join your farm with a Citrix Virtual Apps and Desktops site
(customer-managed Delivery Controller). If you choose to join your farm to a Citrix Virtual Apps and
Desktops site, then you can also provision Citrix Provisioning targets using the Citrix Virtual Apps and
Desktops Web Studio. However, currently, you can do the provisioning only for Azure workloads. For
more information on joining your farm, see Farm.
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Support for creating Hybrid Azure AD joined catalogs

Citrix Provisioning now supports creating Hybrid Azure AD joined catalogs. While running the Image
Wizard to create a vDisk, select Prepare for Hybrid Azure AD join in the Edit Optimization Settings
dialog if you want to create a Hybrid Azure AD joined catalog. For more information, see Create Hybrid
Azure AD joined catalogs.

Support for VMware vSAN 8.0

Citrix Provisioning now supports VMware vSAN 8.0. You can upgrade your existing vSAN environment
to vSAN 8.0 in Citrix Provisioning deployment.

Support for provisioning target devices in untrusted domains using API

Previously, you provisioned target devices in untrusted domains using only Citrix Virtual Apps
and Desktops Setup Wizard or Streamed VM Setup Wizard. With this feature, you can now pro-
vision target devices in untrusted domains using Citrix Provisioning APl PowerShell commands.
To do this, add the parameter DomainCredentials to the provisioning commands Start-
PvsProvisionMachines or Start-PvsProvisionXdMachines. For more information, see
Provision target devices in untrusted domain using APl PowerShell commands

Fixed issues

April 14,2024

Citrix Provisioning 2311 includes the following fixed issues:

+ You can have read-only access to your Citrix Provisioning deployment if you enable the feature
flagReadOnlyAdmin. [PVS-10872]

« Sometimes the Citrix Provisioning console might crash if you assign a user to a read-only ad-
ministrator role and a device operator role (for example, read-only admin for a site and device
operator for a collection under this site), and then try to add or modify data in the Target Device
Properties.

To resolve this issue, do not assign a user to both read-only administrator role and device oper-
ator role. [PVS-10872]

+ The BDM update only works if the Citrix Provisioning Console is installed and run on the Citrix
Provisioning Server. This issue is applicable to all the Citrix Provisioning versions that support
the BDM update. [PVS-11651]
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+ In Azure and GCP environments, you can’t set the authentication for the initial target device
login process. [PVS-10409]

+ The Configuration Wizard crashes if the Citrix Provisioning Server has an OS language other than
English. [CVADHELP-23923]

« TheCitrixVirtual Apps and Desktops Setup Wizard and Streamed VM Setup Wizard fails to update
the Citrix Provisioning database with the AD information being imported. [CVADHELP-23484]

Known issues and considerations

April 18,2024

This Citrix Provisioning release includes the following new issues and considerations:

« Citrix Provisioning does not currently support IPv6 on Nutanix. However, while running the Cit-
rix Virtual Desktops Setup Wizard to create VMs on Nutanix, you incorrectly get the option to
select Targets use IPv6 checkbox on the Virtual machines page. [PVS-13060].

« If you want to create VMware target VMs, that stream using IPV6, from a template that was cre-
ated from a VM that was run previously, then all the target VMs get the same DHCP Unique Iden-
tifier (DUID) value. To resolve the issue, use a template that’s created from a VM that was never
run before. This action ensures that the VMware target VMs get a unique DUID value each time
the target VMs are run. [PVS-11891]

« In Citrix Provisioning version 2311 and earlier, IPv6 in Citrix Provisioning streamed Windows
targets that use IPv4 streaming is not supported. [PVS-12578]

+ Upgrade from Citrix Provisioning version 2308 to Citrix Provisioning version 2311 is not sup-
ported on Azure. If you try to upgrade, the Citrix Provisioning console and server are left in a
broken state that can only be cleaned up using a tool like MSIZap. [PVS-12137]

+ When your farm is joined to a Citrix Virtual Apps and Desktops site, the Configuration Wizard
might not properly validate that the user has sufficient privileges on the Delivery Controller that
is selected. You might get the privilege errors only during the finish step. Therefore, always
ensure that you have Machine Catalog Administrator or higher privileges in the Citrix Virtual
Apps and Desktops site. [PVS-12155]

« If you use IPv6-based streaming, then the streamed target acquires two IPv6 addresses from
DHCP, out of which, one of the addresses shows up as a statically assigned address in Windows.
You can also see an auto-configured address if IPv6 auto-configuration is enabled on the net-
work. This auto-configured address also shows up as a statically assigned address in Windows.
In addition to these, the streamed target is also allocated a link local address in Windows. [PVS-
11858]
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+ While running the Configuration Wizard to create a new farm, if you provide database admin-
istrator credentials that do not have dbcreator privileges, you are repeatedly prompted to pro-
vide different credentials without any message explaining the reason. To exit this condition,
provide the required credentials or click Cancel on the Database Administrator Credentials
dialog. [PVS-12032]

+ Auto add field in the Options tab of the Farm Properties dialog doesn’t work for the targets
configured to boot using UEFI even though the field is available on the Ul. [PVS-12392]

Previously reported issues

+ The Stream and SOAP services crash and do not start after installing Microsoft January 2022
updates. To resolve the issue, check the event log in the Event Viewer > Application. If the log
mentions about forest trust relationship information, do one of the followings:

- Apply the Microsoft fix based on your OS, Citrix Provisioning version, and version of the
.NET framework. For more information, see CTX338544.

- Set a DWORD registry value named SkipForestlLevelTrusts to 1 under HKLM\
Software\Citrix\ProvisioningServices on the Citrix Provisioning Server
and restart the SOAP Server. With this workaround, Citrix Provisioning stops supporting
multiple forest deployments.

[PVS-11591]

« When running a BDM update in the Citrix Provisioning Console, an incorrect message The task
cannot be performed on active Devices. Shut down the Devices before attempting to per-
form the task is displayed when the hypervisor is not accessible. [PVS-11587]

« The Citrix Virtual Apps and Desktops Setup Wizard sometimes fails to provision BIOS targets on
Nutanix if the Auto-Add feature is enabled on the Citrix Provisioning console. [PVS-11745]

« In Citrix Provisioning on Azure 2112 and later, some of the VMs fail to release vDisk lock even
after shutting down the VMs. [PVS-10372]

+ When configuring boot devices using the Boot Device Management utility, you cannot proceed
beyond the Specify the Login Server page if you:

Select Use DNS to find the server.

Select the Target Device is UEFI firmware checkbox.

Enter an FQDN longer than 15 characters in the Server FQDN field.
Clear the Target Device is UEFI firmware checkbox.

ok D

Select Use static IP address for the Server.

You can continue to the next page if you clear the FQDN field or reduce the number of characters
to fewer than 15.
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[PVS-9954]

« In GCP environments, the Citrix Virtual Apps and Desktops Setup Wizard fails to remove server-
side write cachefiles that are in theWriteCache directory of the Citrix Provisioning store. The
write cache files are used to format the write cache when you first start the VMs. Therefore, the
files must be removed even if provisioning fails to avoid wasting disk space. To resolve thisissue,
do one or both of the following:

- Ensure that the number of threads has a value of 20. Do one of the following:

* Set the value in the registry setting key:

Computer\HKEY_CURRENT_USER\Software\Citrix\
ProvisioningServices\VdiWizard\
MAX_VM_CREATE_THREADS_PER_HYPERVISOR

<!--NeedCopy—-->

* Remove the registry setting key.

- Ensure that the store used for write-cache files uses an SSD persistent disk instead of a
Standard disk. [PVS-9870]

« Windows 2022 as a host has limitations. Microsoft SCVMM 2019 for Hyper-V does not support
Windows Server 2022 as a host. The Citrix Virtual Apps and Desktops Setup wizards and Stream
VM wizard cannot create targets when using Windows Server 2022 as the hypervisor.

« The Citrix Virtual Desktops Setup Wizard creates targets then boots them to format the cache
drive. This process occurs quickly. Sometimes, a VDA reaches a state where it fails to shut down
correctly. This process occurs because theVDA s initializing while the Citrix Provisioning Service
and the provisioned device service simultaneously finish formatting the cache drive, then shuts
down. To resolve this issue:

1. In the virtual disk registry key, HKEY_LOCAL_MACHINE\SOFTWARE\Citrix\
ProvisioningServiices, create a DWORD called RebootDelaySec.

2. Assign avalue to RebootDelaySec. This delays the time for shutdown by the value set
in seconds. [HDX-14474]

+ When using the Streamed VM Setup Wizard to create VMs on a XenServer host while specify-
ing 1 vCPU, the VM is created with 1 vCPU and a topology of 2 cores per socket. Creating VMs
in this fashion prevents the VM from booting, while displaying the following error message in
XenCenter: “The value ‘VCPU_max must be a multiple of this field’is invalid for field platforms:
cores-per-socket. As a result, XenCenter fails to boot the VM because the topology and vCPU
configuration are incompatible. [PVS-1126]
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Data governance

April 14, 2024

Citrix Provisioning collects and transmits data to Citrix in the following cases:

« When provisioning target VMs, information about those VMs is transmitted to Citrix DaaS (for-
merly Citrix Virtual Apps and Desktops service).

+ When problem reports are generated with the Citrix Provisioning Console, a set of data is col-

lected from the Citrix Provisioning servers and saved as a diagnostic bundle. Citrix customer

support provides instructions on making the diagnostic bundle available to them.

The following sections detail the data items included in these two use cases.

Provisioning data

The following data is transmitted to Citrix DaaS:

+ VM names representing target VMs that are added to Citrix Virtual Apps and Desktops broker

catalogs.

« In addition, the Active Directory computer account SIDs for those target VMs is supplied. These

are unique identifiers for the Active Directory computer accounts in the customers Active Dir-

tectory Domain.

Support bundle data

The support bundle generated by Citrix Provisioning consists of a ZIP file with the following files.
These files contain customer data for each targeted Citrix Provisioning Server:

File

header.json & server-name.json

journal.json

Manifest.xml

process.json

Content

Citrix Provisioning Server hostname, local and
domain SID, machine UUID, OS version,
summary of problem, Citrix Provisioning farm ID

Log of problem report generation

The username that the Citrix Provisioning
service is running as.

List of running processes on the Citrix
Provisioning Server.

© 1999-2024 Cloud Software Group, Inc. All rights reserved. 13
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File

registry.json

AOTraces/*.etl

Event Logs/*.csv

Hardware/*

Content

Complete dump of HKLM\ SOFTWARE\Citrix
registry tree. Includes encrypted data covering
the database connection.

Windows ETL files containing Citrix Provisioning
service logs. These are sanitized and contain no
sensitive data.

Windows application and system event logs
from the Citrix Provisioning Server.

Hardware details including details of all
hardware, network connection details (including
IP address and MAC address of Citrix
Provisioning server), logical drives, pagefile
usage.

© 1999-2024 Cloud Software Group, Inc. All rights reserved. 14
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File

Content

Registry/*

Software/*

Dump of HKLM\ Software\Citrix, HKLM\
Software\Microsoft\Cryptography,
HKLM\Ctr1lPanel\Desktop, HKLM\
Software\Microsoft\Windows\
CurrentVersion\Policies, HKLM\
Software\Microsoft\Windows NT\
CurrentVersion\Winlogon, HKLM\
Software\Microsoft\Windows NT\
CurrentVersion\Windows, HKLM\
Software\Wow6432Node\Citrix, HKLM
\Software\Wow6432Node\Microsoft\
Cryptography, HJIKLM\Software\
Wow6432Node\Microsoft\Windows\
CurrentVersion\Policies\Explorer,
HKLM\System\CurrentControlSet\
Control\Citrix, HKLM\SYSTEM\
CurrentControlSet\Control\
FileSystem, HJILM\SYSTEM\
CurrentControlSet\Control\
SystemInformation, HJIKLM\SYSTEM\
CurrentControlSet\Control\
TimeZoneInformation, HKLM\System\
CurrentControlSet\Control\
Terminal Server, HKLM\SYSTEM\
CurrentControlSet\Control\Windows
, HKLM\SYSTEM\CurrentControlSet\
Control\Print\Environments, HKLM\
System\CurrentControlSet\Control\
Session Manager

Files containing the software environment
including: list of installed drivers, environment
variables for user running Citrix Provisioning,
output of GPResult command, list of installed
Microsoft Hotfixes, output of netstat command
showing listening and running TCP and UDP
ports, OS Version, list of Windows Services.
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pvs.zip See below.

The pvs. z1ip file contains:

File Content

PVSLogs\ConfigWizard.ans Contains all of the answers provided when
running the configuration wizard including the
username and encrypted password for the user
running Citrix Provisioning, and log files
generated when the wizard runs.

PVSDatabase*,xml Sanitized dump of Citrix Provisioning database.
All sensitive data including usernames and
passwords is removed from this data.

Third-party notices

April 14,2024

The current release of Citrix Provisioning might include third-party software licensed under the terms
defined in the following document:

Citrix Provisioning 2311 third party notices (PDF Download)

Deprecation

April 14,2024

The announcements in this article are intended to give you advanced notice of features which are
being phased out so that you can make timely business decisions. Citrix monitors customer use and
feedback to determine when they are withdrawn. This list is subject to change in subsequent releases
and does not include every deprecated feature or functionality.

The following features are deprecated. This does not mean that they are removed immediately. Citrix
will continue to support them up to and including the next Citrix Provisioning version that is part of
the next Citrix Virtual Apps and Desktops Long Term Service Release (LTSR). Deprecated items will be
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removed in a Current Release following the next LTSR. Alternatives for deprecated items are suggested
where possible.

For complete details about product lifecycle support, see the Product Lifecycle Support Policy arti-
cle.

« BIOS supportin Citrix Provisioning: This platform is deprecated from version 2203. In version
2311, targets configured to boot using BIOS continues to function. However, BIOS management
dialogs have been removed from this release. You must migrate to using UEFI booting. All new
features, such as IPv6 will be UEFI in the future. For information on converting BIOS vDisks to
UEFI, see Converting BIOS vDisks to UEFI.

System requirements and compatibility

April 17,2024

The system requirements in this article were valid when this Citrix Provisioning version was released.
Updates are made periodically. Components not covered here (such as StoreFront, host systems, and
Citrix Receivers) are described in their respective documentation.

For more information about using this Current Release (CR) in a Long Term Service (LTSR) environment
and other FAQ, see the Knowledge Center article.

Important:

Review the preinstallation tasks article before installing Citrix Provisioning.

Unless otherwise noted, the component installer deploys software prerequisites automatically (such
as .NET elements) if the required versions are not detected on the machine. The Citrix installation
media also contains some of this prerequisite software.

For internationalization information, see Global Status of Citrix Products.

Database

The following databases are supported: Microsoft SQL Server 2017, 2019, and 2022.
Citrix Provisioning supports SQL Server 2022 in the following on-premises configuration:
« Standalone

« Database mirroring
« Always on failover with or without multi-subnet failover

© 1999-2024 Cloud Software Group, Inc. All rights reserved. 17
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For information about database support for Citrix Provisioning on Microsoft Azure, see Database.

SQL Server Native Client support is removed from Citrix Provisioning 2109 and later. Microsoft OLE
DB Driver is now installed with specific Citrix Provisioning versions. Citrix Provisioning 2308 and later
supports Microsoft OLE DB Driver 19.3 or later to meet security compliance and performance require-
ment.

Note:
Currently, Citrix Provisioning does not supportinstalling the SQL Server in the Operating System

where the Citrix Provisioning Server is installed. However, this scenario is possible in the testing
environment.

Database clustering is supported.

When configuring databases for provisioning, consider that no preference exists for any specific SQL
collation. Collation supports the standard method recommended by Citrix Virtual Apps and Desktops
when using the configuration wizard. The administrator creates the database with a collation that
ends with _CI_AS_KS. Citrix recommends using a collation that ends with _100_CI_AS_KS. Col-
lation requirements differ for earlier Citrix Provisioning releases. See FAQ: Recommended database
collations for Citrix Products for more information.

Note

See Supported Databases for Citrix Virtual Apps and Desktops Components in the Knowledge
Center for additional information about supported databases and clients.

License

The Citrix Licensing Server download for this release is included with the Citrix Virtual Apps and Desk-
tops installation media. Use the most recent Citrix License Server to get the latest features.

Important:

Citrix Provisioning servers must be connected to the License Server to operate successfully. Use
the most recent version of the Citrix License Server to get the latest features. Citrix recommends
that you upgrade the License Server before upgrading Citrix Provisioning to avoid any licensing
conflicts related to grace periods. For more information, see Licensing.

Provisioning server
Operating systems

« Windows Server 2022 Standard and data center editions
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« Windows Server 2019 Standard and data center editions
« Windows Server 2016 Standard and data center editions

Refer to the Citrix Virtual Apps and Desktops System Requirements page for a complete list of sup-
ported provisioning server operating systems.

English, Japanese, and Simplified Chinese versions are supported.

Processors

The following processors are supported:

+ Intel or AMD x64 compatible; 2 GHz minimum; 3 GHz preferred
+ 3.5 GHz Dual Core/HT or similar for loads greater than 250 target devices
« ACitrix Provisioning server with 2 vCPUs.

Memory sizing

The recommended memory sizing for the Citrix Provisioning Server is:

2GiB + (Multi-Session-0S_vDisk x 4GiB) + (Single-Session-OS_vDisk x 2GiB) + 15% (Buffer)

Storage

A Provisioning Server can have many vDisks stored on it, and each disk can be several GB in size. Im-
prove your streaming performance by using a RAID array, SAN, or NAS.

There must be enough space on the hard disk to store the vDisks. For example, if you have a 15 GB
hard drive, you can only create a 14 GB virtual disk.

More requirements depend on several factors such as:

+ Hard disk capacity -The requirements of the operating system and applications running on a
target device. Citrix recommends adding 20% to the base size of the final installed image.

+ Private Image Mode —The number of target devices using a virtual disk in private image mode.
vDisks in private image mode are backed up daily.

« Standard Image Mode —The number of target devices using a virtual disk in standard image
mode. Best practice is to include making a copy of every virtual disk created. Minimum esti-
mated common storage sizes:

- 250 MB for the database
- 5GBon aclean Windows system
- 15 GB per virtual disk for Vista Class images
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Network adaptor

« Static IP, 1 network connection with Gb Ethernet, or higher preferred
+ Dual 1 GB Ethernet for more than 250 target devices
+ Two NICs often perform better than a single dual-ported NIC

Note:

For information specific to network adapters for Citrix Provisioning on Microsoft Azure, see Citrix
Provisioning on Microsoft Azure.

Citrix Provisioning dependencies

The Citrix Provisioning server installs program requires Microsoft NET 4.8 and Windows PowerShell
4.0.

Network

The following list describes each network type and the associated port.

UDP and TCP ports

+ Provisioning server to provisioning server communication: Each provisioning server must
be configured to use the same ports (UDP) to communicate with each other. At least five ports
must exist in the selected port range. Configure the port range on the Stream Services dialog
when running the Configuration Wizard.

Note:

If you are configuring for high availability, all provisioning servers selected as failover
servers must reside within the same site. High availability is not intended to cross between
sites.

Default port range (UDP): 6890-6909

+ Provisioning servers to target device communication: Each provisioning server must
be configured to use the same ports (UDP) to communicate with target devices using the
StreamProcess. The port range is configured using the Console Network tab on the Server
Properties dialog.

Note:
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The first 3 ports are reserved for Citrix Provisioning.

Default port range (UDP): 6910-6930

+ Target device to Citrix Provisioning communication: Unlike provisioning servers to target
device port numbers, which you can configure using the configuration wizard, target device to
Citrix Provisioning communication cannot be configured because the client port numbers are
static.

Tip:
Make sure that port 6901 is open for target device communication. If you are using the instal-
lation wizard to open ports manually, be sure to include port 6901 to prevent communication

problems between the target device and provisioning server. If you have chosen to use the de-
fault settings when using the wizard, you will not have the option to manually set this port.

Ports (UDP): 6901, 6902, 6905

+ Login server communication: Each provisioning server used as a login server must be config-
ured on the Stream Servers Boot List dialog when running the Configuration wizard.

Default port (UDP): 6910

« Citrix Provisioning console communication: The SOAP Server is used when accessing the
provisioning console. The ports (TCP) are configured on the Stream Services dialog when run-
ning the Configuration Wizard. For PowerShell: MCLI-Run SetupConnection. For MCLI:
MCLI Run SetupConnection.

Trivial FTP (TFTP)

« The TFTP portvalueisstoredintheregistry: HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\B
Port

Default port (TFTP): 69

TSB

« TheTSB portvalueisstoredintheregistry: HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\PV
Port

Default port (UDP): 6969
Port Fast: Port Fast must be enabled
Network card: PXE 0.99j, PXE 2.1 or later

Addressing: DHCP
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Note:

Citrix Provisioning console to Provisioning server communication: While using Citrix Provi-
sioning console to specify a Citrix Provisioning server, use a hostname instead of a numeric IP
address. This implementation ensures that the insecure Windows NT LAN Manager (NTLM) pro-
tocol is not used and might be disabled on your network.

If you want to use a numeric IP address, then you must configure the DNS reverse lookup zones
to translate the IP address to a hostname.

Supported IP addresses

Citrix Provisioning supports the following types of streaming IP addresses:

« IPv4
« |IPv6

Note:

Citrix Provisioning supports streaming of only UEFI based targets over IPv6. This feature is ap-
plicable to the following hypervisors:

« VMware 7.x
« VMware 8.x
¢ Hyper-V

o Azure

Requirements to stream targets over IPv6 are:

+ Enable DHCv6: the DHCPv6 Server must include the DNS Servers option (option 23) if you want
to use DNS names to locate the server to connect to.
+ Routers must publish the prefix route for the IPv6 network.

Target device

In most implementations, there is a single virtual disk providing a standard image for multiple target
devices. To simplify virtual disk and target device maintenance, create and maintain fewer vDisks and
assign more target devices to each virtual disk.

Tip:

When using the virtual disk Imaging Wizard for a target device, problems appear related to some
Microsoft components which are not installed. For example, operating systems that do not have
Microsoft Visual C++ generate an error message similar to:
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api-ms-win-crt-runtime-11-1-01.dll is missing
Citrix recommends that all Windows updates and components are current before installing Citrix

Provisioning.

When provisioning target devices, consider the following:

« To have a single virtual disk, all target devices must have certain similarities to ensure that the
0S has the necessary drivers required to run properly. The three key components are the moth-
erboard, network card, or video card.

+ Installand configure the OEM NIC teaming software before you install the target device software.
« Identify target devices by the operating system running on the device.

+ Dual boot virtual disk images are not supported.

« BitLocker encryption is not supported on a provisioned target device virtual disk.

« Citrix Provisioning supports layered images for Citrix App Layering functionality. See the System
requirements for more information.

Supported Operating Systems

« Windows Server 2022 Standard and data center editions
« Windows Server 2019 Standard and data center editions
« Windows Server 2016 Standard and data center editions

Important:

Windows Server 2016 is not supported in target devices provisioned on Azure.
+ Windows 11 up to and including 22H2 on Azure, Hyper-V (SCVYMM), and VMware
« Windows 10 (64-bit)
« Windows 10 20H2

« Windows 10 21H1
« Windows 10 21H2

Refer to the Citrix Virtual Apps and Desktops System Requirements page for a complete list of sup-
ported target device operating systems.

Consider the following when provisioning target devices:

« Citrix Provisioning supports publicly available Windows OS version at the time of the release.
« Citrix recommends that you reboot after installing each Windows update.
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Windows 10 limitations For target devices running supported versions of Windows 10, note the
following:

+ Windows 10 v1803 target devices with virtual disk cache type set to Cache in device RAM pos-
sibly crash when booting.

« Citrix Provisioning supports Windows 10 Fall Creator v1709, however, a target device with this
0S cannot boot from a virtual disk in private image mode.

« Windows 10 v1809 (x86 and x64) creates a page file error. For Windows 10 1803, this issue does
not exist between versions 17134.0-17134.523. However, the issue appears when using Win-
dows 10 1803 version 17134.556. See the Microsoft site for more information. For Windows 10
1809, this issue appears between versions 17763.0-17763.253. The issueis resolved in Windows
10 1809 version 17763.292. See the Microsoft site for more information.

Note:

Citrix Provisioning does not support Windows 10 loT Core and Windows 10 |oT Enterprise. See
the Microsoft site for more information.

About Gen 2VMs Gen 2 VMs are supported across all operating systems where Microsoft supports
UEFI.

Note:

The Streamed VM wizard setup does not support SCVMM Gen 2 VMs\templates.

Linux streaming

Using the Linux streaming feature with Citrix Provisioning, you can provision Linux virtual desktops in
the Citrix Virtual Apps and Desktops environment. For more information about the Linux streaming
feature, see Use Citrix Provisioning to create Linux VMs

The following operating systems are supported for Linux streaming.

« Ubuntu 22.04, 20.04, 18.04

+ Red Hat Enterprise Linux9.2,9.0, 8.8, 8.6, 7.9
+ Rocky Linux9.2,9.0, 8.8, 8.6

« SUSE Linux Enterprise Server 15 SP4

Be sure to follow the installation recommendations in Streaming Linux target devices.

More dependencies

.NET 4.8 (default)
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Microsoft licensing

Consider the following when using Microsoft licensing keys with target devices:

Windows 10, Windows Server 2016, Windows Server 2012 R2, and Windows Server 2022 are de-
ployed using either the Key Management Server (KMS) or with Microsoft Multiple Activation Key
(MAK) volume licensing keys.

Windows Office 2010, Office 2013, and Office 2016 are deployed using KMS licensing. Volume
licensing is configured within the virtual disk image when the Imaging Wizard is run on the main
target device. Volume licensing is configured for the virtual disk file on the Microsoft Volume
Licensing tab, which is available from the Console vDisk File Properties dialog.

Note:

For MAK licensing to work, the Volume Activation Management Tool (VAMT) for that client OS

must be installed on all login servers within a farm. In addition, both Private and Standard Image
Modes support MAK and KMS.

File system type

NTES
For Linux streaming, the following file system types are supported: EXT4, BTRFS, XFS.

Supported operating systems include English on English, Japanese, German, French, Spanish, Sim-

plified Chinese, Traditional Chinese, Korean, and Russian versions.

Citrix Provisioning console

Processor: Minimum 1 GHz, 2 GHz preferred

Memory: Minimum 1 GB, 2 GB preferred

Hard disk: Minimum 500 MB

Operating systems:

Windows Server 2022 Standard and data center editions
Windows Server 2019 Standard and data center editions
Windows Server 2016 Standard and data center editions
Windows 11 22H2

Windows 11 21H2

Windows 10 (32-bit or 64-bit)

Windows 10 20H2

Windows 10 21H1
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Note:

Gen 1 VMs are not supported on SCYMM for Hyper-V with Windows Server 2022.

More dependencies:

« MMC3.0
« Microsoft .NET 4.8
« Windows PowerShell 3.0

Store

Ensure that the store can communicate with the Citrix Provisioning database.

Citrix Virtual Apps and Desktops Setup wizard

The Citrix Virtual Apps and Desktops Setup wizard can only operate with the equivalent version of the
Citrix Virtual Apps and Desktops controller:

« One or more configured Citrix Virtual Apps and Desktops hosts with identical templates must
exist.

+ The virtual disk assigned to each VM must be in standard image mode.

More requirements include:

Permissions:
Tip:

Some of the permissions that are noted in this section relate only to on-premises deployments.

Consider the following:

A Citrix Virtual Apps and Desktops controller must exist with permissions for the current user.

+ vCenter, SCVMM, and XenServer minimum permissions must be configured.

+ Auser accessing the Citrix Provisioning console must be configured as a Citrix Virtual Apps and
Desktops administrator. The administrator must also exist in the provisioning SiteAdmin group.

« If you are using Citrix Provisioning with Citrix Virtual Apps and Desktops, the SOAP Server user
account must have Citrix Virtual Apps and Desktops full administrator privileges.

« When creating accounts in the Console, the user needs the Active Directory Create Accounts

permission. To use existing accounts, Active Directory accounts have to exist in a known OU for

selection.
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« When creating a machine catalog in Citrix Virtual Apps and Desktops, the boot device file is cre-
ated automatically. Creating it automatically eliminates the need to boot using PXE. An unfor-
matted write cache disk is automatically attached and formatted on first boot.

« When updating the Virtual Delivery Agent (VDA) on the virtual disk image, set the appropriate
functional level for the Citrix Virtual Apps and Desktops catalog using the Citrix Virtual Apps and
Desktops console. See the Citrix Virtual Apps and Desktops upgrade topics for more informa-
tion.

« Ifyou areimporting an Active Directory .csv file, use the following format: <name>,<type>,<
description>.

« The CSV file must contain the column header. For example, the csv file contents are:Name,
Type,Description,PVSPCO1,Computer,, The trailing comma must be present to sig-
nify three values, even if there is no description. The trailing comma format is the same format-
ting used by the Active Directory Users and Computers MMC when exporting the contents of an
organizational unit.

SCVMM:

+ The number of required connections for an SCVMM server is greater than or equal to the num-
ber of hosted hypervisors used by the setup wizard for virtual machine cloning. For example:
to set connections to 25 from a PowerShell prompt, run: winrm set winrm/config/
winrs @{ MaxShellsPerUser="25"} winrm set winrm/config/winrs @{
MaxConcurrentUsers="25"}

+ For Microsoft SCVMM to support Citrix Virtual Apps and Desktops, run the following PowerShell
command: set-ExecutionPolicy unrestricted on SCVYMM. For Microsoft SCVMM,
verify that the MAC address for the template is not 00-00-00-00-00-00 before attempting to
clone the template.

« If necessary, use the Template Properties dialog to assign a MAC address.

More requirements:

« If you are running a vCenter server on alternate ports, the following registry modifications
must be made to connect to it using Citrix Provisioning: Create a new key HKLM\ Software)\
Citrix\ProvisioningServices\PlatformEsx - Create a string in the Platform ESX
keynamed ServerConnectionStringandsetitto<http:

« If you are using port 300, set ServerConnectionString=<http:

« If you are using multiple NICs, the Citrix Virtual Apps and Desktops Setup Wizard assumes that
the first NIC is the Citrix Provisioning NIC. The Setup Wizard changes it in accordance with the
virtual machine network in the domain controller. This item is the first NIC listed in the virtual
machines properties.

+ To use the Synthetic switch-over feature, both the first legacy NIC and the synthetic NIC must
be on the same network.
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« If the Citrix Virtual Apps and Desktops setup wizard is used with SCVMM, both the first legacy
and the synthetic NICs’network change according to the network resource. These NICs are set
by Citrix Virtual Apps and Desktops, or by the user if the SCVMM host has multiple network re-
sources.

« Multi-NIC support exists for Citrix Virtual Apps and Desktops.

+ Legacy Citrix Virtual Apps and Desktops agents are supported on VMs. For details, see VDA re-
quirements in the Citrix Virtual Apps and Desktops documentation.

Streamed VM wizard setup

Streamed VM wizard requirements include:

« One or more hypervisor hosts must exist with a configured template.

+ Adevice collection must exist in the Citrix Provisioning site.

« Avirtual disk in standard image mode must exist, and must be associated with the selected VM
template.

More requirements include:

Template VM:

+ Boot order: Network/PXE must be listed first (as with physical machines).

+ Hard disks: If you are using local write cache, an NTFS formatted disk large enough for the
cache must exist. Otherwise, no hard disks are required.

+ Network: Static MAC addresses. If you are using XenServer, the address cannot be 00-00-00-00-
00-00. Before attempting to create a template from a VM, ensure that the VM is fully operational.

Permissions:

« The Citrix Provisioning console user account is added to a provisioning SiteAdmin group or
above.

« If you are using Active Directory, when creating accounts in the console, they must possess the
Active Directory Create Accounts permission. To use existing accounts, they must exist in a
known OU for the selection.

ESD server requirements for virtual disk update management

ESD server requirements include:

« WSUS server: 3.0 SP2
+ SCCM: SCCM 2016, SCCM 2012 R2, SCCM 2012 SP1, SCCM 2012
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Hypervisor

The following sections include configuration information about supported hypervisors. Refer to Sup-
ported Hypervisors for Virtual Desktops (XenDesktop) and Provisioning Services for a complete list of
supported hypervisors.

Citrix Hypervisor 5.6 and newer

The template MAC address cannot be 00-00-00-00-00-00-00.

Citrix Provisioning supports Citrix Hypervisor 8.1 functionality, guest UEFI boot, and secure boot. This
functionality enables VMs running Windows 10 (64-bit), Windows Server 2016 (64-bit), or Windows
Server 2019 (64-bit) to boot in UEFI mode. UEFI boot provides aricher interface for the guest operating
systems to interact with the hardware, which can significantly reduce Windows VM boot times. See

the XenServer documentation for more information.

Secure boot in UEFI  Citrix Provisioning supports Secure Boot in UEFI on these platforms:

« Physical machines with UEFI firmware and the Secure Boot option.

» Hyper-V 2016 and later VMs that use the Microsoft UEFI Certificate Authority template in the
Secure Boot setting. Hyper-V 2012 R2 is not supported.

+ Guest UEFI boot and secure boot for Citrix 8.1 Hypervisors are supported. See the XenServer
documentation for more information.

Tip:

When using UEFI, consider that this support extends to physical machines that support UEFI. Se-
cure boot is only supported on Hyper-V 2016 and newer versions. ESX must use version 7.0 up-

date 3 or later for secure boot implementations.

Nutanix Acropolis

Nutanix Acropolis hypervisors are supported using the Citrix Virtual Apps and Desktops Setup Wizard.
The following is not supported:

+ Boot Device Manager (BDM) partition

For configuration information, see Deploying virtual desktops to VMs using the Citrix Virtual Apps and
Desktops Configuration Wizard.
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Important:

An Acropolis hypervisor (AHV) plug-in from Nutanix that supports Citrix Provisioning is required.
Download this plug-in from the Nutanix support site. See the Nutanix documentation portal for
installation information.

Starting from Citrix Provisioning 2308, Windows 11 on Nutanix AHV 6.5 Long Term Support (LTS) is
supported. Using Citrix Virtual Apps and Desktops Setup Wizard, you can create single and multi-
session Nutanix AHV 6.5 catalogs. For more information on Nutanix AHV, see the following Nutanix
documents:

« AHV Overview
+ Securing AHV VMs with vTPM

System Center Virtual Machine Manager (SCVMM) VMM 2012 and newer

Consider the following when configuring this type of hypervisor:

+ Microsoft System Center Virtual Machine Manager (SCYMM) 2019, and 2022 are supported.

« Citrix Provisioning supports Windows 11 up to and including 22H2 on Hyper-V (SCVMM)

« VMM 2012, 2012 SP1, and 2012 R2 are different from each other.

+ When creating a machine template for VMM 2012 only, ensure that it has a similar hard disk drive
structure and that it can boot from a virtual disk in Private Image mode. Examples:

- To PXE boot a VM with write cache, create a VM with one hard disk drive.
- To use Boot Device Manager (BDM) to boot a VM with write cache, create a VM with two
hard disk drives.

+ For Synthetic NIC Switch Over, boot using legacy NIC and then stream using synthetic NIC,
both the legacy and the synthetic NICs must be in the same VLAN in the template VMs. The
Citrix Virtual Apps and Desktops Set Up Wizard changes the VLAN of both NICs to the VLAN
selected when running the Wizard. This process uses two IP addresses.

« When running the imaging wizard, make sure you select the legacy NIC’s MAC address.

« Citrix Provisioning does not support multiple legacy NICs in the VMM’s VM. VMM uses the last
legacy NIC. The Citrix Virtual Apps and Desktops Setup Wizard always uses the first NIC, regard-
less of whether it is legacy or synthetic.

+ When creating a VMM template, make sure you select None —customization not required as the
Guest OS profile in Configure Operating System menu.

« When using the Citrix Virtual Apps and Desktops Setup Wizard, the targets are created but are
not bootable. An error appears Device not found in the Citrix Provisioning database. The
reason is that the template has the legacy and synthetic NICs in reverse order: synthetic is NIC
1 and legacy is NIC 2. To resolve this issue, delete the NICs in the template. Make a legacy NIC 1
and synthetic NIC 2.
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VMware vSphere ESX 6.7 and later

» Supported Citrix Provisioning PXE NIC: ESX 6.7 and newer -VMXNET3

+ Template VM and the main VM: Both must have the same guest operating system, configura-
tion, and virtual machine version. Mismatches cause the process to stop unexpectedly.

+ Citrix Provisioning and ESX VM version:

The virtual machine version must be changed before OS installation.

The template and the main VM must have the same virtual machine version.
Citrix Provisioning supports ESX 6.7 and later.
Citrix Provisioning supports Windows 11 22H2 on all ESX versions.

Citrix Provisioning supports VMware vSAN 8.0. You can upgrade your existing vSAN envi-
ronment to vSAN 8.0.

For updated information on the supported versions, see CTX131239.
« ESX:

- When using multiple NICs in ESX VM, the order of the NICs in the VM’s properties, BIOS,
and OS differ. Consider this configuration when making your choices for the streaming
NIC. This is the first NIC in the VM’s properties. You can choose the PXE NIC in the BIOS.

+ Host record: Regardless of the ESX version, the host’s address for the Citrix Virtual Apps and
Desktops host is the vCenter system. Do not enter the address used by the web client.

Support for Single Root 1/0 Virtualization (SR-10V)

Citrix Provisioning supports client using SR-IOV on the following hypervisors:

« Hyper-V
« VMware vSphere
» Azure

Note:

For information specific to Citrix Provisioning on Microsoft Azure, see Citrix Provisioning on Mi-
crosoft Azure.

Support for cloud platforms

Citrix Provisioning supports the following cloud platforms:

» Citrix Provisioning on Microsoft Azure

« Citrix Provisioning on Google Cloud Platform
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« Citrix Provisioning in Nutanix on AWS

« VMware cloud and partner solutions: The following VMware cloud variants are supported:

- Azure VMware Solution (AVS) integration
- VMware Cloud on AWS
- Google Cloud VMware Engine

Note:

The VMware cloud variants are supported from Citrix DaaS (formerly Citrix Virtual Apps and Desk-

tops service) or if you have a Hybrid Rights License.

Licensing

April 14, 2024

Citrix Provisioning is available under the Citrix Virtual Apps and Desktops entitlement, and is licensed
per target device. Each provisioned target device checks out a single Citrix Cloud license, whether it
is a data center running Windows Server, or a desktop running a Windows desktop version.

The Citrix License Server must be installed on a server that can communicate with all Citrix Provision-
ing servers within the farm. You need one license server per Citrix Provisioning farm. You can use the
same license server for multiple Citrix Provisioning farms. The total license count is shared between
the farms.

Use the most recent version of the Citrix License Server to receive the latest provisioning features.
If you are upgrading Citrix Provisioning to the newest version, the latest License Server version is re-
quired. When you do not upgrade to the latest version of the License Server, the product license enters
the 30-day grace period.

Important:

+ Provisioning servers must be connected to the license server to operate successfully. Use
the most recent version of the Citrix License Server to get the latest features. Citrix recom-
mends that you upgrade the License Server before upgrading Citrix Provisioning to avoid
any licensing conflicts related to grace periods.

« As outlined in Required License Server Update, Cloud Software Group has updated the li-
censing requirements that require you to upload telemetry. With this implementation, you
must return and reallocate your Citrix Virtual Apps and Desktops and Citrix Provisioning
1912 LTSR CU8 and later CUs, 2203 LTSR CU3 and later CUs, and 2305 and later. This reallo-
cation of licenses does not apply to Citrix DaaS customers who only have PVS_CCLD_CCS
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license.

+ Accordingto the updated licensing requirements, Citrix Provisioning now attempts to check
out a Citrix Provisioning license for each target. When you return and re-allocate your li-
censes, you get a license file that includes all the required Citrix Provisioning licenses based
on your Citrix Provisioning entitlement. No other changes are included in this license file.

Therefore, if you reallocate the licenses, you can avoid any possible licensing issues.

Consider the following options when deciding which server to use as the license server:

+ Single system: install the license server on the same system as Citrix Provisioning. This option
is suitable for evaluations, test labs, or implementations with one Citrix product.

« Stand-alone: install the license server on a separate system. This option is suitable for larger
implementations or implementations using multiple Citrix products.

+ Point to an existing license server.

For detailed Citrix licensing information, see Licensing.

For information related to virtual disk volume licensing, see Configuring a vDisk for Microsoft Volume
Licensing.

Required license types

After you reallocate your licenses as per the updated licensing requirements, you have the following
licenses in your licensing file.

Note:

The updated license requirement does not apply to Citrix DaaS customers who only have
PVS_CCLD_CCS license.

Virtual Apps Virtual Apps

Virtual and and
Desktops Virtual Apps Virtual Apps Desktops Desktops
Standard Advanced Premium Advanced Premium

Expected PVSD_STD_CC®VSD_STD_CC®VSD_STD_CCPVSD_STD_CC®VSD_STD_CCS
licenses and and and
PVS_STD_CCS PVS_STD_CCS PVS_STD_CCS

Licensing grace periods

There are two types of grace period:
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+ Out-of-box grace period is 30 days (720 hours). Initial installation of the licensing server pro-
vides startup licenses for all Citrix products. Startup licenses expire after 30 days. The 30-day
countdown begins when the product prompts you for the startup license for the first time. Citrix
Provisioning product licenses must be installed during this period. A startup license for a Citrix
product is voided if a license for that product is installed.

« License server connectivity outage grace period is 30 days (720 hours). If connectivity to the
Citrix License Server is lost, Citrix Provisioning continues to provision systems for 30 days.

When Citrix Provisioning is in a grace period, you are notified through a message in the Event Viewer
of the Citrix Provisioning server.
When a grace period expires, all target devices are shut down.

Important:

When you upgrade an existing environment to the newest version of Citrix Provisioning, also
upgrade to the latest version of the licensing server or the product license. Failure to perform
this upgrade resultsin Citrix Provisioning entering a 30-day license grace period. No new product

features are unavailable.

Installing the license server

Download the latest version of Citrix Licensing from the download page at http://www.citrix.com/d

ownloads/licensing.html.
Note:

Restart the stream service if Citrix Provisioning is installed after the license server, or if new li-

censes are added.

License type for Citrix Cloud

The license type PVS_CCLD_CCS supports Citrix DaaS (formerly Citrix Virtual Apps and Desktops ser-
vice) in Citrix Cloud. This license type is applicable to both desktop and server operating systems
servicing provisioned target devices, replacing existing on-premises Citrix Provisioning licenses for
desktops and data centers.

Note:

This Citrix Cloud license type replaces the existing on-premises Citrix Provisioning license for
desktops and provisioning for data centers. It possesses the same license acquiring precedence
as the on-premises licenses when bundling Citrix licenses.

The on-premises trade-up feature does not apply to Citrix Cloud licenses. Each Citrix Provision-

© 1999-2024 Cloud Software Group, Inc. All rights reserved. 34


http://www.citrix.com/downloads/licensing.html
http://www.citrix.com/downloads/licensing.html

Citrix Provisioning 2311

ing target device checks out a single Citrix Cloud license regardless of the operating system type,
for example, a data center or desktop.

Citrix Provisioning determines the license options for Citrix Cloud. When you use a license server with
Citrix Provisioning, Citrix Cloud licenses are consumed if the Cloud option is selected during the initial
setup. An on-premises license is consumed if On-premises is selected when setting up Citrix Provi-
sioning.

Important:

Restart the Citrix Provisioning stream service whenever changes are made to licensing options.
For example, when changing from a Citrix Cloud license to an on-premises licensing schema.

Use the Citrix Provisioning Configuration Wizard to specify a license.

1. Enter the License Server name and License server port.

2. Select Validate license server communication.

3. Select On-Premises or Cloud.

4. Click Next. If the license server cannot be contacted, validation error occurs.

= Provisioning Services Configuration Wizard =

License Server

Enter the license server hostname and port.

License server name:
| 10.192.150.28

License server port: 27000

Validate license server communication

Select Citrix Provisioning Service license type:

® On-premises

|se Datacenter licenses for desktops if no Desktop licenses are available

) Cloud

< Badk || Mext = || Cancel

You can alternately view or change the license type in the Farm Properties screen.
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Farm Properties -
!Geneml I Security I Gmups_j_UCEI'IS"'IEI Eptiuns | wDigk Version I Status I Problem Report |

License server name: | 10.152.150 .28 |

License server part: 27000 =

Select Citrix Provisioning Service license type:

® On-Premises

|Use Datacenter icenses for desktops f no Desktop licenses are available

) Cloud

OK || Cancel || Hebp

Note:

The on-premises trade-up feature does not apply to Citrix Cloud licenses. Each Citrix Provision-
ing target device checks out a single Citrix Cloud license regardless of the operating system type,

for example, a data center or desktop.

Using accelerated Microsoft office activation

An administrator can force the immediate activation of a Microsoft Office license once a system starts
up. In previous releases, a provisioned virtual disk activates a license when the virtual machine boots.
This lengthy background process occurred after the VM reaches the Citrix Virtual Apps and Desktops
login screen. As a result, users encounter licensing conflicts that would lead them to believe a license
did not exist for the VM.

To access this new feature:

+ use Microsoft Volume Licensing tab in the virtual disk Properties screen. Click the Key Man-
agement Service (KMS) radio button, then click the Accelerated Office Activation check box.
Select OK to apply the configuration change to the virtual disk.

+ use the Citrix Provisioning Imaging Wizard. In the Microsoft Volume Licensing screen, click
the appropriate license management option for the virtual disk. Click the Key Management
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Service (KMS) radio button, then click the Accelerated Office Activation check box. Select
Next to apply the configuration change to the virtual disk and continue configuring the virtual

disk.

Tip:

For implementations using Microsoft Active Directory, set the Microsoft Volume Licensing op-

tion in the vDisk property to None. If the operating system meets the requirements set by Mi-

crosoft, Windows activates automatically. For additional information and prerequisites for Win-

dows Active Directory, see Activate using Active Directory-based activation.

Hybrid Rights License with Citrix licensing server

Citrix Provisioning now allows the following using Hybrid Rights License with Citrix licensing server:

+ You can work with on-premises (customer-managed delivery controller) when running Citrix

Provisioning in Azure.

+ You must have Citrix Virtual Apps and Desktops license with Hybrid Rights when running Citrix

Provisioning in Azure.

Note:

« Citrix Provisioning running in Azure does not support creating sites or provisioning targets

in on-premises hypervisors.

« Citrix Provisioning running in on-premises does not support creating sites or provisioning

targets in Azure.

The following table describes the support for Hybrid Rights License with Citrix licensing server:

Owned license

On-premises Citrix
Virtual Apps and
Desktops

Citrix DaaS

Hybrid Rights License

Delivery Controller

Customer managed

Citrix Cloud

Customer managed

License available

License file has Citrix
Virtual Apps and
Desktops licenses

License file has Citrix
Provisioning Cloud
licenses

License file has Hybrid
Rights License

Supported hypervisor

On-premises
hypervisors only. No
support for running in
Azure.

On-premises and
cloud hypervisors.
Citrix Provisioning
running in Azure is
allowed.
On-premises and
cloud hypervisors.
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Owned license Delivery Controller License available Supported hypervisor
Hybrid Rights License  Citrix Cloud License file has Hybrid ~ On-premises and
Rights License cloud hypervisors.

Effect of Hybrid Rights License on host connection

There are three scenarios where the host connection to the public cloud hosts is affected based on
Hybrid Rights License entitlement:

«+ To create a new host connection to the public cloud hosts, you must have Hybrid Rights License.

« If you have Hybrid Rights License but the license has expired, then the existing connections to
public cloud hosts are marked as not entitled and enter into maintenance mode. When existing
host connections are in maintenance mode, you cannot do the following:

- Add or modify host connections
- Create catalog and update image
- Perform power actions

+ If anew Hybrid Rights License is installed, existing hosting connections are re-enabled.

Configuring a vDisk for Microsoft Volume Licensing

April 14,2024

Configure a vDisk for Microsoft Key Management Service (KMS) or Multiple Activation Key (MAK) vol-
ume licensing when running the Imaging Wizard. If the vDisk was not configured using the Imaging
Wizard, it can still be configured from the Citrix Provisioning console.

Important:

Citrix Provisioning does not support MAK activation for Microsoft Office products.

Using MCLI and SOAP server command line interfaces for Microsoft volume licensing

MCLI and SOAP Server command-line interfaces can be used to configure Microsoft Volume Licensing
using the following procedure:

1. Select the vDisk in the Citrix Provisioning console, then right-click and select File Properties.
The vDisk File Properties dialog appears.
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2. Click the Microsoft Volume Licensing tab, then select the MAK or KMS licensing method.
3. Click OK.

Configuring Microsoft KMS volume licensing

This section describes how to use KMS license access codes with Citrix Provisioning.

Note:

Support for KMS licensing requires the SOAP Server user account is a domain user with the
right to perform volume maintenance tasks. The domain user is typically found in Local
\\Computer Configuration\\Windows Settings\\Security Settings\\
Local Policies\\User Rights Assignment. By default, a member of the local
administrators group has this right.

KMS volume licensing utilizes a centralized activation server. This server runs in the data center, and
serves as a local activation point (opposed to having each system activate with Microsoft over the
internet).

Note:

Preparing or updating a KMS configured vDisk that is copied or cloned includes completing the
final configuration task. Change the vDisk mode from Private Image Mode to Shared Image
Mode. Prepare the vDisk before copying or cloning the vDisk to other Provisioning Servers. Copy
the pvp and vhdx file to retain the properties and KMS configuration of the original vDisk.

The tasks involved in configuring a vDisk image to use KMS volume licensing and managing that vDisk
in a Citrix Provisioning farm includes:

+ Enabling KMS licensing on the created vDisk. Select the KMS menu option on the Microsoft
Volume Licensing tab when running the Imaging Wizard. See the Imaging Wizard for details.

+ Preparing the new base vDisk image

+ Maintaining or upgrading the vDisk image

Note: If KMS licensing was not configured on the vDisk when running the Imaging Wizard, alternatively
configure it using the Console. You can also configure it using the MCLI and PowerShell command-line
interface.

Preparing the new base vDisk image for KMS volume licensing

After you create a vDisk using the Imaging Wizard, it must be reset to a non-activated state using the
rearm command.
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Perform this operation on a system booted from the vDisk in Private Image Mode. This process en-

sures that the master target device hard disk’s rearm count is not reduced.

Tip: Microsoft limits the number of times you can run rearm on an installed OS image. Reinstall the

operating system if you exceed the number of allowed rearm attempts.

1.

Boot the target device from the vDisk in private image mode to rearm.
Note:

OSPPPREARM.EXE must be run from an elevated command prompt.

A message prompts you to reboot the system, DO NOT REBOOT. Instead shut down the target
device.

If the KMS option was not selected when the vDisk image was created, click the Microsoft Vol-
ume Licensing tab and set the licensing option to KMS.

. Set the vDisk mode to standard image mode.

Stream the vDisk to one or more target devices.

Use the information in the following sections to configure various KMS scenarios.

Maintaining or upgrading a vDisk image that uses KMS volume licensing

To maintain or upgrade a vDisk image that is configured to use KMS volume licensing:

ok w e

Set the vDisk mode to Private Image mode.

Stream the vDisk to a target device.

Apply the OS/application service pack/update, then shut down the target device.

Set the vDisk mode back to Shared Image mode.

Stream the vDisk to the target device in shared image mode.

Note: If Office 2010 is installed as a vDisk update, or after the vDisk has gone through the base
disk preparation process once, repeat the base disk preparation using the following procedure:

a) In the Citrix Provisioning console, right-click on the vDisk, then select the File Properties
menu option. The vDisk File Properties dialog appears.

b) Click the Microsoft Volume Licensing tab, then change the licensing option from KMS to
None.

c) Onthe Mode tab, set the vDisk access mode to Private Image mode.

d) PXE boot to the vDisk in private image mode to rearm.
Note: OSPPPREARM.EXE must be run from an elevated command prompt.

e) A message prompts you to reboot the system, DO NOT REBOOT. Instead shut down the
target device.
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f) In the console, right-click the vDisk you are configuring, then select the File Properties
menu option. The vDisk Properties dialog appears.

g) Click the Microsoft Volume Licensing tab, then change the license option from None to
KMS.

h) On the Mode tab, set the vDisk access mode to Shared Image mode.

i) Stream the vDisk to the target devices.

Maintaining or upgrading a vDisk image enabled with versioning that is currently using KMS

In this scenario, avDisk is already configured for KMS and is deployed successfully. The disk is enabled
to use vDisk versioning, so versions can exist. Consider:

+ For both Microsoft Windows and Microsoft Office: A vDisk is already configured for KMS and is
deployed successfully.

« For environments with only Microsoft Windows or only Microsoft Office: The vDisk is already
configured for KMS Only Windows or Only Office and is deployed successfully.

To maintain or upgrade the vDisk:

In the Citrix Provisioning console, right-click the virtual disk, and select Versions.

Create a disk version.

Access the target device properties and set Type to Maintenance.

Start the target device.

Access the target device machine and select Maintenance from the Boot menu when prompted.
Select the required operating system in Application/Service Pack/Update.

Shut down the target device.

Access the Citrix Provisioning console, select the vDisk and right-click to display the contextual

© N ok wN R

menu.
9. Select Versions. Promote the vDisk from Maintenance to Production or Test.
10. Access the Citrix Provisioning console. Under Target device properties, change the Type to
Production or Test.

Stream the vDisk with this version to one or more target devices.

Installing Microsoft Office to an existing KMS configured vDisk during Maintenance

AvDisk already uses KMS, is configured for Microsoft Windows and is deployed successfully.

To install Microsoft Office to a vDisk during maintenance:

1. Inthe Citrix Provisioning console, right-click on the vDisk and select Properties.
2. Select the Microsoft Volume Licensing tab and change the licensing option from KMS to None.
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. Onthe General tab, set the vDisk access mode to Private Image mode.

H W

. PXE boot to the vDisk in Private Image mode to rearm:

a) For Office (for 64-bit client): Program Files(x86)\Common Files\microsoft
shared\OfficeSoftwareProtectionPlatform\OSPPREARM.EXE

b) For Office (for 32-bit client): Program Files\Common Files\microsoft
shared\OfficeSoftwareProtectionPlatform\OSPPREARM.EXE

c) Repeat for other Windows versions: Run cscript.exe slmgr.vbs —rearm

5. A message is displayed to reboot the system. Do not reboot. Instead, shut down the target
device.

In the console, right-click the vDisk and select Properties.

Select the Microsoft Volume Licensing tab and change the license option from None to KMS.
On the General tab, set the vDisk access mode to Standard Image mode.

o x® N o

Stream the vDisk to one or more target devices.
Tip:

You can validate the KMS configuration by verifying that the CMID for each device is unique.
For Windows versions, run cscript.exe slmgr.vbs —dlv. For Office versions, run C:\
Program Files\Microsoft Office\Officeld4\cscript ospp.vbs /dcmid.

Important information on rearm Consider the following when rearming:

+ Microsoft limits the number of times you can run rearm on an installed operating system image
and Microsoft Office. The operating system and Office image must be reinstalled accordingly if
you exceed the number of allowed rearm attempts.

« For a successful KMS configuration using a Citrix Provisioning vDisk, you are not required to
rearm the disk except the first time when you configure it.

« Citrix recommends that you rearm the system that is started from the vDisk in Private Image
mode. This ensures that the rearm count of the master target device hard disk is not reduced.

Installing Microsoft Office to an existing KMS configured for a Windows vDisk

AvDisk is already configured for KMS using Microsoft Windows and is deployed successfully. To install
Microsoft Office to an existing KMS that is configured for Microsoft Windows:

In the Citrix Provisioning console, right-click the vDisk and select Properties.
Select the Microsoft Volume Licensing tab and change the licensing option from KMS to None.
On the General tab, set the vDisk Access Mode to Private Image mode.

> wnh e

PXE boot to the vDisk in Private Image mode to rearm. An OS rearm is required along with the
Microsoft Office rearm.
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a) For Microsoft Windows, run cscript.exe slmgr.vbs -rearm.

b) ForMicrosoft Office 2010, run%ProgramFiles%\Common Files\MicrosoftShared
\OfficeSoftwareProtectionPlatform\OSPPREARM. EXE.

c) For Microsoft Office 2013 and 2016, run %$ProgramFiles%\Microsoft Office\\%
Office%\OSPPREARM.EXE.

5. A message is displayed to reboot the system. Do not reboot. Instead, shut down the target
device.

In the console, right-click the vDisk and select Properties.

Select the Microsoft Volume Licensing tab and change the license option from None to KMS.
On the General tab, set the vDisk Access Mode to Standard Image mode.

o ® N o

Stream the vDisk to one or more target devices.

You can validate the KMS configuration by verifying that the CMID for each device is unique. For Win-
dows versions,runcscript.exe slmgr.vbs —dlv. For Office versions, change the directory to
%ProgramFiles%\Microsoft Office\\%0ffice%andthenrun:

o cscript ospp.vbs /dcmid

« cscript ospp.vbs /dstatus. The OS and Microsoft Office discovery of KMS is indepen-
dent from each other. /dstatus appears if Microsoft Office has located KMS on the network.

« cscript ospp.vbs /act. Thiscommand expedites the activation process.

Upgrading Microsoft Office on an existing KMS configured for a Microsoft Windows vDisk

AvDisk is already configured for KMS that uses Microsoft Windows and Microsoft Office. To upgrade:

In the Citrix Provisioning console, right-click on the vDisk and select Properties.
On the General tab, set the vDisk Access Mode to Private Image mode.

Start the target device.

Run the new Microsoft Office setup. Choose to perform an upgrade.

Reboot the target device as required by the installation.

Shut down the target device.

Nk~ e

Connect to the Citrix Provisioning Server. In the console, right-click on the vDisk and select
Properties.

8. On the General tab, set the vDisk Access Mode to Standard Image mode.

9. Stream the vDisk to one or more target devices.

Important information on rearm

+ Microsoft limits the number of times you can run rearm on an installed operating system image
and Microsoft Office. The operating system and Office image must be reinstalled accordingly if
you exceed the number of allowed rearm attempts.
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+ ForWindows and Office products utilizing KMS activation, the available rearm countincrements
from 0 to 1 on a successful activation against a KMS host server.

« If you run out of rearms, activating by using a KMS host lets you rearm once. This ensures that
once you activate a KMS client, they can issue a rearm. For example, a KMS client with a rearm
count of 1 issues a rearm using the remaining single rearm, and reboots. Upon reboot after the
KMS client activates, the rearm count will return to a count of 1.

Tip:

A successful KMS configuration for a Citrix Provisioning vDisk does not require you to rearm the

vDisk except the first time when it is configured.

Configuring Microsoft MAK volume licensing

This section describes the use of Multiple Activation Keys (MAK). A MAK corresponds to some pur-
chased OS licenses. The MAK is entered during the installation of the OS on each system. The in-
stallation activates the OS and decrements the count of purchased licenses centrally with Microsoft.
Alternatively, a process of proxy activation is done using the Volume Activation Management Toolkit
(VAMT). Proxy activation works on systems that do not have access to the Internet. Citrix Provisioning
applies this proxy activation mechanism for standard image mode vDisks that have the MAK licensing
mode selected when creating the disk.

The Volume Activation Management Tool (VAMT) version 3.1 must be installed and configured on all
provisioning servers within a farm. This tool is available from the Microsoft Windows Assessment and
Deployment Kit (Windows ADK). For more information, see Install VAMT.

When you first run the VAMT, a VAMT database is created. This database caches all device activations
and allows for the reactivation of Citrix Provisioning.

Volume Activation Management Tool 3.1 requires:

« PowerShell 3.0 or later —the OS is newer than Windows Server 2012 or Windows 8
+ SQL 2012 express or newer

Citrix Provisioning MAK activation requires you to configure one of three user types:

« Volume Activation Management Tool/Provisioning Services installation user —This user is
a local administrator possessing rights on SQL 2012 or newer (VAMT 3.1 requirement). These
rights are used to create a database for VAMT.

+ MAK user —The user defined in the site’s properties. This user handles the MAK activation on
both server and client side. This user is a local administrator on both the provisioning server
and the master client. This user requires full access to the VAMT database.

+ Citrix Provisioning SOAP/stream services user —the stream process handles the reactivation
when the target device restarts. This user requires read access to the VAMT database.
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Provisioning servers use PowerShell to interface with the VAMT. These manual configuration steps are
required one time per server:

1. Install PowerShell 3.0 or later.

2. Install VAMT 3.1 on every provisioning server system using a Volume Activation Management
Tool/Provisioning Services installation user.

3. Configure a VAMT database as prompted during the initial run of VAMT 3.1. Make this database
accessible to all provisioned servers used to stream VAMT activated Citrix Provisioning target
devices.

4. If the user who created the VAMT database is not the SOAP/stream service user, copy the
VAMT configuration file C:\\Users\\\\<VAMT -dinstallation user (dB creator
)\>\\AppData\\Roaming\\Microsoft\\VAMT\\VAMT.config to C:\\Users
\\\\<Provisioning Services soap/stream services user\>\\AppData\\
Roaming\\Microsoft\\VAMT\\VAMT.config.

5. Set the provisioning server security configuration to use PowerShell to interface with VAMT.

a) Set-ExecutionPolicy -Scope \ (the Provisioning Services services user) to unrestricted —see
Set-ExecutionPolicy for more information.

b) WinRM quickconfig.

c) Enable-WSManCredSSP -Role Client -DelegateComputer <this server fqdn> -Force

d) Enable-WSManCredSSP -Role Server —Force.

6. Configure the Windows firewall on the client for VAMT 3.1 —see Configure Client Computers for
more information. Citrix Provisioning target devices cannot be activated or reactivated if the
firewall is not configured for VAMT.

Common activation errors

Error: Failed to create PSSession —Reason: MAK user is not a local administrator on the Citrix Provi-
sioning server.

Error: Index was out of range. Must be non-negative and less than the size of the collection. Parame-
ters name: Index.

Reason: MAK user does not have full access (read\write) permission to the VAMT database.

Setting the vDisk licensing mode for MAK

A vDisk can be configured to use Microsoft Multiple Activation Key (MAK) licensing when running the
Imaging Wizard. If MAK licensing was not configured when running the Imaging Wizard, the vDisk’s li-
censing mode property can be set using the console, MCLI, or PowerShell user interface. The licensing
mode is set before activating target devices.
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Note: For information on using the command-line interfaces, see the MCLI or PowerShell Program-
mers Guide.

Entering MAK user credentials

Before target devices that use MAK-enabled vDisks can be activated, MAK user credentials must be
entered for a site.

Note: The user must have administrator rights on all target devices that use MAK-enabled vDisks, and
on all Provisioning Servers that stream the vDisks to target devices.

To enter credentials:

1. Right-click on the site where the target devices exist, then select the Properties menu option.
2. On the MAK tab, enter the user and password information in the appropriate text boxes, then
click OK.

Activating target devices that use MAK-enabled vDisks

After a vDisk is configured for MAK volume licensing, each target device assigned to the vDisk must be
activated with a MAK.

Note: After all licenses for a given MAK are used, a new key is required to allow more target devices to
share this vDisk image.

To activate target devices that use MAK volume licensing from the Console:

1. Boot all target devices that are to be activated.

2. In the Console, right-click on the collection or view of the individual device including those tar-
get devices requiring MAK license activation. Select the Manage MAK Activations... menu op-
tion. The Manage MAK Activations dialog appears.

3. Inthe Multiple activation key text box, enter the MAK to activate the target devices.

4. The number of booted target devices requiring activation display on the dialog. From the list of
booted devices, check the box next to each target device that you want to activate.

5. Click OK to activate licensing for all selected target devices. Do not close the dialog until the
activation process is completed. The process can be stopped by clicking the Cancel button.
Closing the dialog before the activation process completes stops the process might result in
some target devices not being activated. The Status column indicates if a target device is being
activated or failed. If all target devices were activated successfully, click OK to close the dialog.
If one or more target devices are not activated, or if devices were not activated successfully, the
dialog displays any unactivated devices. After resolving any issues, repeat this step to activate
the remaining target devices.
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Note:

The Manage MAK Activations option does not display after all currently booted target de-
vices have been successfully activated.

Maintaining MAK activations

Typically, devices and their assigned vDisk activations are preserved automatically. When a different
target device is assigned a MAK activated vDisk, it removes any saved existing MAK reactivation infor-
mation. If the vDisk is reassigned in the future, the target device fails to reactivate. To prevent the loss
of MAK activation, do not unassign the activated disk from the target device.

To change a target device’s vDisk, without losing the MAK activation, select one of the following meth-
ods:

« Assign more vDisks to the target device, without removing any, then set the default booting
vDisk accordingly.
+ Assign more vDisks to the target device and temporarily disable the MAK activated vDisk.

For you to update a MAK activated vDisk, the Auto Update feature must be used so that the MAK
activation information is maintained. This process is required for the shared device reactivation.

More MAK considerations:

+ Manual vDisk updates (unassigning one vDisk and reassigning another vDisk) results in the loss
ofthe required MAK activation information. This process requires a new activation, which would
consume another license.

+ Using auto update to deploy a new vDisk from a different OS results in mismatched MAK acti-
vation information. In this case, a new activation must be performed from the command line
interface, as only unactivated target devices can be activated from the Citrix Provisioning con-
sole.

Architecture

April 14, 2024

Most enterprises struggle to keep up with the proliferation and management of computers in their
environment. Each computer, whether it is a desktop PC, a server in a data center, or a kiosk-type
device, must be managed as an individual entity. The benefits of distributed processing come at the
cost of distributed management. It costs time and money to set up, update, support and ultimately
decommission each computer. The initial cost of the machine is surpassed by operating costs.
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Citrix Provisioning takes a different approach from other imaging solutions by changing the relation-
ship between hardware and the software that runs on it. By streaming a single shared disk image, a
virtual disk, rather than copying images to individual machines, Citrix Provisioning offers the follow-
ing benefits:

+ Enables organizations to reduce the number of disk images that they manage, even as the num-
ber of machines continues to grow.

+ Provides the efficiencies of a centralized management solution with the benéefits of distributed
processing.

In addition, because machines are streaming disk data dynamically from a single shared image, ma-
chineimage consistency is ensured. At the same time, large pools of machines can completely change
their configuration, applications, and even operating systems in the time it takes them to reboot.

How Citrix Provisioning works

Using Citrix Provisioning, any virtual disk can be configured in standard image mode. Standard image
mode allows many computers to boot from it simultaneously, greatly reducing the number of images
that must be maintained and the amount of required storage. The virtual disk is in a read-only format.
Target devices cannot change the image.

The following image provides a high-level view of a basic Citrix Provisioning infrastructure and shows
how provisioning components might appear within that implementation.
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Benefits to Citrix Virtual Apps and Desktops and other server farm administrators

If you manage a pool of servers that work as a farm, such as Citrix Virtual Apps and Desktops servers
or web servers, maintenance is problematic. Maintaining a uniform patch level on your servers can be
difficult and time consuming. With traditional imaging solutions you start out with a pristine golden
master image. But when a server is built with the master image, you now must patch the individual
server along with the other servers. Rolling patches out to individual serversin your farm is inefficient
and unreliable. Patches often fail on an individual server. Problems are not realized until users have
conflicts or the server has an outage. Once that happens, getting the server back into sync with the
rest of the farm is challenging and sometimes requires a full reimaging of the machine.

With Citrix Provisioning, patch management for server farms is simple and reliable, you start out man-
aging your golden image and you continue to manage that single golden image. All patching is done
in one place and then streamed to your servers when they start. Server build consistency is assured
because all your servers are using a single shared copy of the disk image.

If a server becomes corrupted, reboot it and it’s instantly back to the known good state of your master
image. Upgrades are fast. Once you have your updated image ready for production you assign the new
image version to the servers and reboot them. In the time it takes machines to reboot you can deploy
the new image to any number of servers. Roll-backs can be done in the same manner so problems
with new images do not impact your servers or your users for an extended time.

Benefits for desktop administrators

With Citrix Virtual Apps and Desktops, desktop administrators use Citrix Provisioning streaming tech-
nology to simplify, consolidate, and reduce the costs of both physical and virtual desktop delivery.
Many organizations are exploring desktop virtualization. While virtualization addresses many of the
consolidations and simplified management needs of IT, configuring it also requires the deployment
of supporting infrastructure. Without Citrix Provisioning, storage costs can put desktop virtualization
out of the budget. With Citrix Provisioning, IT can reduce the amount of storage required for VDI by as
much as 90 percent. At the same time the ability to manage a single image rather than hundreds or
thousands of desktops significantly reduces the cost, effort, and complexity for desktop administra-
tion.

Different types of workers across the enterprise need different types of desktops. Some require sim-
plicity and standardization, while others require high performance and personalization. Citrix Virtual
Apps and Desktops can meet these requirements in a single solution using FlexCast™ delivery tech-
nology. With FlexCast™, IT can deliver every type of virtual desktop - each tailored to meet the perfor-
mance, security, and flexibility requirements of each individual user.

Not all desktop applications are supported by virtual desktops. For these scenarios, IT can still reap
the benefits of consolidation and singleimage management. Desktop images are stored and managed
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centrally in the data center and streamed out to physical desktops on demand. This model works
well for standardized desktops such as those in lab and learning environments, call centers, and “thin
client”devices used to access virtual desktops.

The Citrix Provisioning solution

Citrix Provisioning streaming technology allows computers to be provisioned and reprovisioned in
real time from a single shared-disk image. Using a single shared image enables administrators to
completely eliminate the need to manage and patch individual systems. Instead, all image manage-
ment is done on the master image. The local hard disk drive of each system is used for runtime data
caching. In some scenarios, the disk is removed from the system entirely, which reduces power usage,
system failure rates, and security risks.

The Citrix Provisioning infrastructure is based on a software-streaming technology. After you install
and configure Citrix Provisioning components, a virtual disk is created from a device’s hard drive. This
disk is created by taking a snapshot of the OS and application image, and then storing thatimage as a
virtual disk file on the network. The device that is used during this process is seen as a master target
device. The devices that use those vDisks are called target devices.

Avirtual disk exists on any of the following locations:

« a Citrix Provisioning server

+ afile share

+ astorage system that communicates with the provisioning server using iSCSI, SAN, NAS, or CIFS
connectivity

vDisks can be assigned to a single target device in private image mode, or to multiple target devices
as standard image mode.

When a target device is turned on, it is set to boot from the network and to communicate with a provi-
sioning server. The following occurs:

1. Processing takes place on the target device.

2. The target device downloads the boot file from a provisioning server and initiates the boot se-
quence.

3. Based on the device boot configuration settings, the appropriate virtual disk is located, then
mounted on the provisioning server.
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The software on that virtual disk is streamed to the target device as needed. To the target device, the
virtual disk appears like a regular hard drive to the system.

Instead of immediately pulling all the virtual disk contents down to the target device, the data is
brought across the network in real time, as needed. This approach allows a target device to get a
new operating system and software in the time it takes to reboot, without requiring a visit to a work-
station. This approach decreases the network bandwidth required by traditional disk imaging tools,
which supports a larger number of target devices on your network without impacting overall network
performance.

Components

April 14,2024

This article provides an overview of Citrix Provisioning components.

License server

The license server is installed within the shared infrastructure or you can use an existing Citrix License
Server. You select the license server when running the Configuration Wizard for the first time. All Citrix
Provisioning servers within the farm must communicate with the license server.

Citrix Provisioning database

The database stores all system configuration settings that exist within a farm. Consider:

« Only one database can exist within a farm.
+ All provisioning servers in that farm must be able to communicate with that database.
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+ Choose to use an existing SQL Server database or install SQL Server Express, which is free and
available from Microsoft.

Note:

The database server is selected when the Configuration Wizard is run on a Citrix Provisioning

server.

Citrix Provisioning console

The Citrix Provisioning console is a utility that is used to manage your Citrix Provisioning implemen-
tation. After logging on to the console, you select the farm that you want to connect to. Your adminis-
trative role determines what you can view in the console and manage in the farm.

Network services

Network services include a DHCP service, Preboot Execution Environment (PXE) service, and a TFTP
service. These service options can be used during the boot process to retrieve IP addresses. These
options can also be used to locate and download the boot program from the provisioning server to
the target device. Alternative boot options are also available.

Tip:

Network services can be installed with the product installation and then configured using the

Configuration Wizard.

Farms

A farm represents the top level of a Citrix Provisioning infrastructure. The farm is created when the
Configuration Wizard is run on the first Citrix Provisioning server added to that farm.

All sites within a farm share that farm’s Microsoft SQL database.

The console is not directly associated with the farm. Remote administration is supported on any con-
sole that can communicate with that farm’s network.

Stores

A farm contains one or more stores. A store is a logical name for a physical or virtual disk storage
location. The store name is the common name used by all provisioning servers within the farm.
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Sites

One or more sites can exist within a farm. The first site is created with the Configuration Wizard and is
run on the first provisioning server in the farm.

Sites are represented in the console as follows:
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Citrix Provisioning servers

ACitrix Provisioning server is any server that has Stream Services installed. The Stream Serviceisused
to stream software from vDisks to target devices. In some implementations, vDisks reside directly on
the provisioning server. In larger implementations, provisioning servers get the virtual disk from a
shared-storage location on the network.

Provisioning servers also exchange configuration information with the Citrix Provisioning database.
Provisioning server configuration options are available to ensure high availability and load balancing
of target device connections.

Virtual disks

Avirtual disk exists as disk image file on a provisioning server or on a shared storage device. A virtual
disk consists of a .vhdx base image file, any associated properties files (.pvp), and if applicable, a chain
of referenced VHD differencing disks (.avhdx).

Virtual disks are assigned to target devices. Target devices boot from and stream software from an
assigned virtual disk image.

You may experience the following issues when implementing virtual disks in your environment:

« thevirtual disk update schedule time cannot be applied after modifying it. It functions until you
reboot the Citrix SOAP service.

« When importing VHDX files that you published from App Layering to the provisioned disk store,
the operation may mistakenly report that you are using an invalid disk. You can eliminate this
error by changing the period (.) characters in the published file name’s date and time. A valid
file name contains only one period for the .VHDX file extension.
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Virtual disk pools

Virtual disk pools are the collection of all vDisks available to a site. There is only one virtual disk pool
per site.

Virtual disk update management

The virtual disk Update Management feature is used to configure the automation of virtual disk up-
dates using virtual machines. Automated virtual disk updates can occur on a scheduled basis, or can
be invoked directly from the console. This feature supports updates detected and delivered from Elec-
tronic Software Delivery (ESD) servers, Windows updates, or other pushed updates.

Virtual disk modes

Virtual disk images are configured for Private Image mode or Standard Image mode. Consider the
following when using virtual disk images:

« In Private Image mode, a virtual disk image is used as a single device supporting read/write
characteristics.

+ Instandard image mode, a virtual disk image is used by multiple devices, but is read-only when
using various caching options.

Virtual disk chain

Any updates to a virtual disk base image can be captured in a versioned differencing disk, leaving the
original base disk image unchanged.

Each time a virtual disk is updated, a new version of the VHDX differencing disk can be created. The
file name is numerically incremented, as shown in the following table:

Virtual disk image VHDX file name
Base Image win7dev.avhdx
Version 1 win7dev.l.avhdx
Version 2 win7dev.2.avhdx
Version N win7dev.N.avhdx
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Booting from a virtual disk

Thefollowingimage shows the method used to locate and boot from a virtual disk on a server share:
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The preceding image illustrates the following steps:

1. The target device begins the boot process by communicating with a provisioning server and
acquiring a license.

2. The provisioning server checks the virtual disk pool for virtual disk information, which includes
identifying the servers providing the virtual disk to the target device. The server also verifies
the path information used to get to the virtual disk. In this example, the virtual disk shows that
only one provisioning server in this site can provide the target device with the virtual disk. The
virtual disk physically resides on the Finance Server (shared storage at the farm level.

3. The provisioning server locates the virtual disk on Finance Server, then streams that virtual disk,
on demand, to the target device.

Virtual disk examples

The following examples provide information about how Citrix Provisioning uses virtual disk images.

Example one

The physical virtual disk for Windows 10 resides on a Citrix Provisioning server local to a site. The
logical name that is given to this physical location is the store.

Store name (logical name): bostonwin10
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Physical path to the virtual disk is: C:\vDisks\

Example two

The physical virtual disk for Windows 10 resides on a network share (FinancevDisks) at the farm
level.

Store name (logical name): FinancevDisks

Physical path to the virtual disk for all Provisioning Serversin the farmis: \financeserver\financevdisks\

Device collections

Device collections are logical groups of target devices. A target device is a device, such as a desktop
computer or a server, that boots and gets software from a virtual disk on the network. A device col-
lection might represent a physical location, a subnet range, or a logical grouping of target devices.
Creating device collections simplifies device management by enabling you to perform actions at the
collection level rather than at the target-device level.

Views

Views allow you to quickly manage a group of target devices. Views are typically created according
to business needs. For example, a view represents a physical location, such as a building, or a user
type. A target device is a member of any number of views, although it is a member of only one device
collection.

Views are represented in the console as follows:

-4 Boston: Doc

-4 Boston: Sales

-4 Fork Lauderdale: Eng
“- i Fort Lauderdale: MGRs

Farm views can include any target device that exists in the farm. Site views include only target devices
that exist within a site.

Product utilities

April 14,2024
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Citrix Provisioning includes several tools for configuring and managing deployment. After you have
installed the software, the following tools become available:

« Installation Wizard —Use this wizard to install Citrix Provisioning components to create provi-
sioning servers and master target devices.

+ Configuration Wizard —Use this wizard to configure provisioning server components, including
network services, and database permissions. This wizard is installed during the Citrix Provision-
ing installation process.

+ Imaging Wizard —On the master target device, run the Citrix Provisioning Imaging Wizard. This
process creates a virtual disk file in the database and then images that file without having to
physically go to a Citrix Provisioning server. This utility is installed during the target device in-
stallation process.

« Virtual Disk Status Tray —Use this target device utility to get target-device connection status and
streaming statistical information. This utility is installed during the Citrix Provisioning target
device installation process.

o Citrix Virtual Apps and Desktops Setup Wizard —Creates virtual machines (VMs) on a Citrix Virtual
Apps and Desktops hosted hypervisor server from an existing machine template. It creates and
associates target devices to those VMs, assigns a virtual disk to each target device, then adds all
virtual desktops to the catalog.

+ Streamed VM Setup Wizard —Creates VMs on a hosted hypervisor from an existing machine tem-
plate, creates, and associates target devices for each machine within a collection, then assigns
avirtual disk image all the VMs.

« Virtual Host Connection Wizard —Adds new virtual host connections to the virtual disk Update
Manager.

+ Managed virtual disk Setup Wizard ~Adds new managed vDisks to the virtual disk Update Man-
ager.

« Update Task Wizard —Configures a new update task for use with virtual disk Update Manager.

+ Boot Device Manager —Use this utility to configure a boot device, such as a USB or CD-ROM,
which then receives the boot program from Citrix Provisioning.

+ Upgrade Utilities —There are several upgrade methods available. The method you select de-
pends on your network requirements.

+ Programming Utilities —Citrix Provisioning provides programmers with a management applica-
tion programming utility and a command line utility, accessed by all users. However, users can
only use those commands associated with their administrator privileges. For example, a Device
Operator is able to use this utility to get a list of all target devices that they have access to.
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Administrator roles

April 14, 2024

The administrative role assigned to a user, or a group of users, controls the ability to view and manage
objects within a Citrix Provisioning implementation. All members within a group share administrative
privileges within a farm. An administrator has multiple roles if they belong to more than one group.
Groups are managed at the farm level through the Console’s Farm Properties window.

The following roles exist within a Citrix Provisioning farm:

+ Farm Administrator: Farm administrators can view and manage all objects within a farm. Farm
administrators can also create sites and manage role memberships throughout the entire farm.

+ Site Administrator: Site administrators have full management access to the all objects within
a site. For example, a site administrator can manage Citrix Provisioning servers, site properties,
target devices, device collections, or virtual disk elements. Asite administrator can also manage
device administrator and device operator memberships.

+ Device Administrator: Device administrators perform all device-collection management tasks
on collections to which they have privileges. These tasks include viewing virtual disk properties
(read-only) and assigning or removing virtual disks from a device. Tasks also include booting or
shutting down target devices, editing device properties, and sending messages to target devices
within a device collection to which they have privileges.

+ Device Operator: Device operators view target device properties (read-only) and boot or shut
down target devices. Also, device operators send messages to target devices within a device
collection to which they have privileges.

Collections

April 14,2024

Device collections allow you to create and manage logical groups of target devices. Creating device
collections simplifies device management by performing actions at the collection level rather than at
the target-device level.

Note:
A target device can only be a member of one device collection.
A device collection represents a physical location, a subnet range, or a logical grouping of target de-

vices. For example, a collection consists of all target devices that use a particular virtual disk image,
and the collection might consist of maintenance, test, and production devices.
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Alternatively, three device collections can exist for a particular virtual disk; one consisting of produc-
tion devices, one consisting of test machines, and another consisting of maintenance machines. In
the proceeding examples, all devices in a given collection are assigned to the same virtual disk.

Depending on a sites preference, another collection use case might include the consolidation of test
and maintenance devices into a single device collection. This use case manages virtual disk assign-
ments on a per device basis rather than a per collection basis. For example, create a device collection
labeled Development consisting of five target devices, each one assigned to a particular virtual disk.
Farm administrators create and manage device collections for sites they have security privileges to
configure.

Expanding a Device Collections folder in the Console’s tree allows you to view members of a device
collection. To display or edit a device collection’s properties, right-click on an existing device col-
lection in the Console, then select the Properties menu option. The Device Collection Properties
dialog displays. Use it to view or modify that collection.

You can perform actions on members of a device collection, such as rebooting all target devices mem-
bers in this collection.

Citrix Provisioning console

April 14,2024

Use the Citrix Provisioning console to manage components within afarm. The console can be installed
on any machine that can access the farm. For more information about using the console to configure
Citrix Provisioning, see the Console page.

Tip

To connect to a farm, see Farm Tasks.

Understanding the console window

In the console window, you can perform tasks when setting up, modifying, tracking, deleting, and
defining the relationships among vDisks, target devices, and Citrix Provisioning servers.
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Using the console tree

The tree is located in the left pane of the console window. It displays a hierarchical view of your net-
work environment and managed objects within your network. The Details view display depends on
the object you have selected in the tree and your user role.

In the tree, click + to expand a managed object node, or click - to collapse the node.

Basic tree hierarchy

Farm administrators can create sites, views, and stores within the farm. The farm level tree is orga-
nized as follows:

« Farm

- Sites
- Views
- Stores

Site administrators generally manage those objects within sites to which they have privileges. Site’s

contain provisioning servers, a virtual disk pool, device collections, and views. The site level tree is
organized as follows:
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« Site

Servers

Device Collections
Virtual disk Pool
Virtual disk Update Management

Views

Using the details view

The right-hand pane of the console window contains the details view. This view provides information
about the object selected in the tree, in table format. The types of objects that display in the view
include provisioning servers, target devices, and vDisks. For more detailed information, right-click on
the object, then select the Properties menu.

The tables that display in the details view can be sorted in ascending and descending order.

In the console, the objects that display and the tasks that you can perform depend on the assigned
role.

Install Citrix Provisioning software components

April 14,2024

Before installing Citrix Provisioning components, first understand the installation wizards that are de-
scribed here. Then follow the installation and configuration procedures in the rest of the articles in
this section.

Important:

Ensure that all Windows updates are current before installing Citrix Provisioning components.
Sometimes, you need to install numerous updates. Citrix recommends that you reboot after in-
stalling all Windows updates. For Windows 10 1709, you must apply the OS update KB4093105,
or later, before installing provisioning components.

Tip:

If you are using Linux streaming functionality, no new installation packages are provided
at this release. Use the Provisioning Services 7.15 Linux DEB/RPM package. For example,
after downloading the Citrix Provisioning 7.16 1SO, the target software for CentOS/Red Hat is
pvs_RED_HAT_7.15_18089_x86_64.rpm.
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Citrix licensing

CTX_Licensing.msi installs the Citrix licensing software on a server that can communicate with provi-
sioning servers within your implementation.

Citrix Provisioning installation wizard

Run PVS_Server.exe or PVS_Server_x64.exe to install the following Citrix Provisioning components
within a farm:

Citrix Provisioning Stream Service

« Network Boot Services (optional)

« Configuration Wizard (runs after the installation wizard to configure installed components and
creates the Citrix Provisioning database)

+ Programming Utilities

+ Boot Device Manager (BDM)

Note:

Installing from a UNC path is not supported.

Citrix Provisioning console wizard

Run PVS_Console.exe or PVS_Console_x64.exe to install the Citrix Provisioning console, which also
includes the Boot Device Management utility. The console can be installed on any machine that can
communicate with the Citrix Provisioning database.

Master target device installation wizard

For Windows: PVS_Device.exe or PVS_Device_x64.exe

Installs the target device software on a master target device. The master target device is used to create
the ‘golden image,’which is then saved to a vDisk file using the Imaging Wizard.

Upgrade wizard

The Upgrade Wizard must be installed and run in a folder that does not contain surrogate pair charac-
ters. These characters represent the Unicode code point after 0x10000. The Upgrade Wizard facilitates
the automation of the upgrade process, and includes the following utilities:
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« The UpgradeAgent.exe, which runs on the target device to upgrade previously installed product
software.

+ The UpgradeManager.exe, which runs on the provisioning server to control the upgrade process
on the target device.

Uninstall

Removing the software from your system requires that you uninstall both the provisioning server and
target device components.

Uninstalling Citrix Provisioning

1. On the provisioning server, open the system’s Control Panel. From the Windows Start menu,
select Settings, and then click Control Panel.

2. Double-click on the Programs and Features icon.

3. Select Citrix Provisioning, then click the Uninstall menu option.

Uninstalling Windows target device software

Set the system BIOS to boot from the original hard drive.
Reboot the target device directly from the hard drive.

On the target device, open the system’s Control Panel.
Double-click on the Programs and Features icon.

ok w D

Select the Citrix Provisioning, then click the Uninstall menu option.

Uninstalling the Citrix Provisioning console

1. On amachine in which the console is installed, open the system’s Control Panel.
2. Double-click the Programs and Features icon.
3. Select the Citrix Provisioning, then click the Uninstall menu option.

Uninstalling components that use Windows 10 Creator
Citrix Provisioning cannot be uninstalled using the App and Feature screen in Windows 10 Creator.
This issue occurs in all MSl installers.

To uninstall target or console provisioning software:

1. Access the Citrix Provisioning component you want to remove in the Windows Start menu.
Right-click to expose a contextual menu.
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2. In the contextual menu, click Uninstall. The Program and Features screen appears.
3. Inthe Program and Features screen, select the components you want to remove.

Pre-installation tasks

April 14,2024
Complete the following tasks before installing and configuring Citrix Provisioning.
Important:

Ensure all Windows updates are current before installing Citrix Provisioning components. Citrix
recommends that you reboot after installing all Windows updates.

Select and configure the Microsoft SQL database

Each Citrix Provisioning farm has a single database. You can provide the database on either:

+ An existing SQL Server or SQL Server Express instance
« Anew server running SQL Server or SQL Server Express
+ Anew or existing Azure SQL Database instance

All Citrix Provisioning servers in a farm must be able to communicate with the database server.

In a production environment, to avoid poor distribution during load balancing, best practice is to
install the SQL Server or SQL Server Express instance and the Citrix Provisioning server component
software on separate servers.

There are three ways to create the database:

+ Use the Configuration wizard. To use this option, you need dbcreator permission.

+ If you do not have permission to create databases, use the DbScript.exe utility to create a SQL
script that a database administrator can run to create the provisioning database. This utility is
installed with the provisioning software.

« If the database administrator creates an empty database by running the DbScript.exe utility,
then this database is chosen as the database for the new farm when running the Configuration
wizard. The login used when running the Configuration wizard must be the owner of the data-
base. Also, this login must have the View any definition permission. The database administra-
tor sets this permission when the empty database is created.
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Run the DbScript.exe utility to create or update the database

If you do not have permission to create databases, use DbScript.exe to generate a SQL script for the
database administrator to run to create or update the Citrix Provisioning database. Run the script from
the Windows command promptin C:\Program Files\Citrix\Provisioning Services

To generate the script to create the database, use this syntax:

o For SQL Server and SQL Server Express: DbScript.exe -new <databaseName
> <farmName> <siteName> <collectionName> <farmAdminGroup> <
adGroupsEnabled> <scriptName> <is2012orHigher>

« For Azure SQL Database: DbScript.exe —-newForAzSqlDb <databaseName
> <farmName> <siteName> <collectionName> <farmAdminGroup> <
adGroupsEnabled> <scriptName> <is2012orHigher>

When creating a new database for Azure SQL Database, DbScript produces two script files instead of
one.

» Thefirstis run into the master database, and it creates the new database.
+ The second scriptis then run into the new database.

To generate the script to update the database, enter:
DbScript.exe -upgrade <databaseName> <scriptName>

The commands use these arguments:

« <databaseName> —Name of the database to update.

« <farmName> —Farm name for the database.

+ <siteName> —Site name for the database.

+ <col'lectionName> —Collection name for the database

+ <farmAdminGroup>—Farm administrator group, specified as a full path.
Note:

When you run the Configuration wizard, you must be a member of this group (an Active
Directory group) to add the Citrix Provisioning servers to the database.

+ <adGroupsEnabled> —Enable or disable AD groups, specified as Boolean, where true en-
ables AD groups and fa'lse disables AD groups.

« <scriptName> —Name of the script to generate, specified as a full path.

+ <is2012orHigher> —Thisis deprecated. Use true.
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DbScript.exe examples Thisexample generates a script to create an empty Citrix Provisioning data-
base called db1-2. The script is called newDb.sql and is located in C:.

C:\Program Files\Citrix\Provisioning Services> DbScript.exe -new dbl
-2 Farml Sitel Collectionl "test.local/Users/Domain Users"true c:\
newDb.sql true

This example generates a script to upgrade the Citrix Provisioning database test1. The script is
called upgrade.sql and, because no path is specified, is located in the directory where the script was
run (C:\Program Files\Citrix\Provisioning Services).

C:\Program Files\Citrix\Provisioning Services>DbScript.exe -upgrade
testl upgrade.sql

Database sizing

For information, see database sizing.

When the database is created, its initial size is 20 MB with a growth size of 10 MB. The database log
initial size is 10 MB with a growth size of 10%.

The base amount of space required is 112 KB, which does not change. The base image includes the
following:

+ DatabaseVersion record requires approximately 32 KB
« Farm record requires approximately 8 KB

+ DiskCreate record requires approximately 16 KB

« Notifications require approximately 40 KB

+ ServerMapped record requires approximately 16 KB

The variable amount of space required, based on objects, is as follows:

+ Access and groupings (each)

- A User group that has access to the system requires approximately 50 KB
- ASite record requires approximately 4 KB
- ACollection requires approximately 10 KB

« FarmView (each)

- FarmView requires approximately 4 KB
- FarmView/Device relationship requires approximately 5 KB

« SiteView (each)

- SiteView requires approximately 4 KB
- SiteView/Device relationship requires approximately 5 KB
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« Target device (each)

A target device requires approximately 2 KB

DeviceBootstrap requires approximately 10 KB

Device:Diskrelationship requires approximately 35 KB

DevicePersonality requires approximately 1 KB

DeviceStatus when a Device boot requires approximately 1 KB

DeviceCustomProperty requires approximately 2 KB

Disk (each)

Unique disk requires approximately 1 KB

DiskVersion requires approximately 3 KB

DiskLocator requires approximately 10 KB

DiskLocatorCustomProperty requires approximately 2 KB

Provisioning server (each)

A server requires approximately 5 KB

ServerIP requires approximately 2 KB

ServerStatus when a Server boot requires approximately 1 KB

ServerCustomProperty requires approximately 2 KB

Store (each)

- Store requires approximately 8 KB
- Store:Server relationship requires approximately 4 KB

Disk update (each)

VirtualHostingPoo'l requires approximately 4 KB
UpdateTask requires approximately 10 KB

DiskUpdateDevice requires approximately 2 KB

Each DiskUpdateDeviice:D1isk relationship requires approximately 35 KB

Disk:UpdateTask relationship requires approximately 1 KB
The following changes cause the size requirements to increase:

+ Each processed task (for example: Virtual disk versionings merge) requires approximately 2 KB.
+ If auditing is turned on, each change made by the administrator in the Citrix Provisioning con-
sole, MCLI, or PowerShell interface requires approximately 1 KB.

Database mirroring

For Citrix Provisioning to support MS SQL database mirroring, the database needs to be configured
with High-safety mode with a witness (synchronous).
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For information on how to configure and use database mirroring, see Database mirroring.

Implement database clustering

To implement database clustering:

. Follow Microsoft’s instructions.

1

2. Run the Citrix Provisioning Configuration wizard.
3. Specify the Availability Group listener as the database server. No instance is used.
4. Enable Multi-Subnet Failover in the Connection Options.

Supported authentication types

The table helps you determine how you want Citrix Provisioning to authenticate with the database,

and the credentials you want to use when authenticating.

Authentication Required Database
type Grants access to credentials platform Other restrictions
Active Directory Active Directory Nothing (usesthe  SQL Server The Citrix
Integrated User. Create the current login Provisioning
usernameiin context) server must
Active Directory if belongto a
you do not want domain, the Citrix
to use an existing Provisioning
one. Service user
context must be a
domain user, and
a domain user
must configure
Citrix
Provisioning.
SQL Server SQL Login. Create Login and SQL Server and
the SQL login on Password Azure SQL
the database Database
server if you do
not want to use
an existing one.
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Note:

For information on supported authentication types for Citrix Provisioning on Azure, see Sup-
ported authentication types in Citrix Provisioning on Azure article.

Configure authentication

Citrix Provisioning can use Active Directory Integrated authentication or SQL Server authentication
to access the database.

Configuration wizard user permissions

You must have the system privilege of a local administrator to run the configuration wizard.

The admin database principal is the database principal used by the configuration wizard to create
and set up the provisioning database. The

authentication credentials that you specify in the configuration wizard identify the database princi-
pal.

« If you choose Active Directory Integrated authentication, the configuration wizard accesses
the database as the user running the configuration wizard (an Active Directory user).

« If you choose SQL Server authentication, then the configuration wizard accesses the database
as a different principal.

See Supported authentication types for more information on selecting an admin database princi-
pal.
Note:

The database admin principal is only used while running the configuration wizard. It is not saved
and not used by the Stream and SOAP services. You must use a principal with elevated privileges
for Stream and SOAP services.

« When using SQL Server, the admin database principal requires the following permissions:

- securityadmin for creating and updating server logins (when using SQL Server)
- db_owner for any existing database

To create a database for a new farm, the admin database principal requires dbcreator as an addi-
tional permission. See Select and configure the Microsoft SQL database for information on different
ways to create the database.

+ When using Azure SQL Database, the admin database principal requires the following permis-
sions:
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- loginmanager for creating and updating server logins
- db_owner for any existing database

To create a database for a new farm, the admin database principal requires dbmanager as an
additional permission.

loginmanager and dbmanager are special user roles that are assigned to users in the mas-
ter database.

Service account permissions

The service account for the Stream and SOAP services must have the following system privileges:

« Run as service

+ Registry read access

» Accessto Program Files\Citrix\Citrix Provisioning
« Read and write access to any virtual disk location.

The service database principalis the database principal used by the services to access the provision-
ing database. The authentication credentials that you specify in the configuration wizard identify the
database principal.

« If you choose Active Directory Integrated authentication, the services access the database as
the service account (an Active Directory user).

+ If you choose SQL Server authentication, then the services can access the database as a differ-
ent principal.

See Supported authentication types for more information on selecting a service database principal.

The configuration wizard configures the database to ensure that the service database principal has
the following permissions:

« db_datareader
« db_datawriter

« Run permissions on stored procedures

Determine which of the following supported user accounts the Stream and SOAP services run un-
der:

« Network service account

Minimum privilege local account, which authenticates on the network as a computers domain
machine account

+ Specified user account (required when using a Windows Share), which can be a Workgroup or
domain user account
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Support for KMS licensing requires the SOAP Server user account to be a member of the local admin-
istrators group.

Tip:
Authentication is not common in workgroup environments, as a result, minimum privilege user

accounts must be created on each server and each instance must have identical credentials.

Determine the appropriate security option to use in this farm. Only one option can be selected per
farm and the selection you choose impacts role-based administration. For security options:

« Use Active Directory groups for security (default); select this option if you are on a Windows
Domain running Active Directory. This option enables you to use Active Directory for Citrix
Provisioning administration roles.

Note:

Windows 2,000 Domains are not supported.

+ Use Windows groups for security. Select this option if you are on a single server or in a Work-
group. This option enables you to use the Local User/Groups on that particular server for Citrix
Provisioning administration roles.

Console users do not directly access the database.

Minimum permissions required for more provisioning functionality include:

« Citrix Virtual Apps and Desktops Setup wizard, Streamed VM Setup wizard, and ImageUpdate
service

- vCenter, SCVMM, and XenServer (formerly Citrix Hypervisor) minimum permissions

- Permissions for the current user on an existing Citrix Virtual Apps and Desktops controller

- ACitrix Provisioning console user account configured as a Citrix Virtual Apps and Desktops
administrator added to a provisioning SiteAdmin group or higher

- Active Directory Create Accounts permission to create accounts in the console. To use ex-
isting accounts, Active Directory accounts have to exist in a known OU for selection

« AD account synchronization: create, reset, and delete permissions
+ Virtual disk: Privileges to perform volume maintenance tasks

Note:

A service account does not require special AD permissions.

Enable a remote connection in SQL Server

Use the information in this section to establish a remote connection to the SQL server.
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1. Loginto the SQL server using SQL Server Management Studio.

2. In the object explorer window, right-click the SQL server and choose Properties:

: Object Explorer

Connect = *

% G

= Ei

[

Connect...
Disconnect

Register...

FH EH [

I-
L

Mew Cuery

FH FH

Activity Monitor

+

=
L

Start
Stop
Pause
Resume

Restart

Policies 3

Facets

Start PowerShell

Reports k

Refresh
Properties

r 14.0.1000.14

1=
't dizabled)

3. In the Object Explorer window, select the Connections node. Under Remote server connec-

tions, select or clear the Allow remote connections to this server check box:
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B server Properties - PERF-50L —

e IT Script ~ ﬂl Help
# General

& Memory
& Processors
# Security

y 7 Maximum number of concument connections (0 = unlimited):
# Database Seftings 0 =

& Advanced z

& Pemissions

Connections

|:| LIse query govemor to prevent long-unning queries

n -

= -

Default connection options:

[] implicit transactions
[] cursor close on commit
[] ansi wamings

[] ansi padding

[] AMSI NULLS

[] arthmetic abort

] arithmetic ignore

Conneclion [] quoted identifier
Server:
PERF-SGL Remote server connections
E?{Q\nre'?_l?_hﬂ;“_ S | Allow remote connections to this server |

After updating the remote server connection:

1. In the Start menu, click Start > Microsoft SQL Server version > SQL Server version Configu-
ration Manager. The SQL Server Configuration Manager window appears.

2. Expand the option SQL Server Network Configuration. Select Protocols for (your server
name). Select TCP/IP and right click. In the contextual menu, choose Enable. Click OK to
restart the service.

‘@ SQL Server Configuration Manager (Local) Frotocol Mame Status
B SQL Server Services _ _ || % Shared Memory Enabled
_E_ SCL Server Metwork Configuration (32bit] “ Named Pipes Dicabled

.. 50L Mative Client 11.0 Cenfiguration (32
v _E_ SCL Server Metwork Configuration
E’F Protocols for MSSOLSERVER
.. SCL Mative Client 11.0 Configuration

After restarting the service, change the Start mode. In the SQL Server Configuration Manager win-
dow:

1. Select SQL Server Services. In the right pane, right-click the SQL Server Browser option to
expose a contextual menu.
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2. Choose Properties.
3. In the Service tab, change the Start Mode to Automatic.
4. Click OK.

SCL Server Browser Properties ?

Log On Service  Advanced

H General
Binary Path ChProgram Files (x86)"\Microsoft 5
Error Control 1
Exit Code 0
Host Mame PERF-50L
Mame SCOL Server Browser
Process |D 3248
SOL Service Type
Start Mode Automatic *
State Running o
Start Mode

The start mode of this service.

Goncel | [ mooy | [_Fep

1. Select the SQL Server Browser and right-click to open a contextual menu. Click Start.

2. Select the SQL Server service that corresponds to the instance and right-click to open a contex-

tual menu. Click Restart.

Create an exception for SQL Server in Windows Firewall

Use the information in this section to create an exception for SQL Server in environments using the

Windows Firewall:

1. Open the Control panel and select System and Security.

2. Select Windows Defender Firewall:
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E Systermn and Security

« « 4 W 5 Control Panel » System and Security >

w

e System and Security .

Control Panel Home . .
Security and Maintenance

G Change User Account Contrel settings

v Search Control Panel ye

Review your computer's status and resolve issues

Troubleshoot commen computer problems

Metwork and Internet

Appearance and
Personalization

Launch remote assistance

Power Options
Change what the power buttons do

Clock and Region

®

Ease of Access
Administrative Tools
Defragment and optimize your drives

) view event logs | W9 Schedule tasks

Hardware * WlndQWS Defender Firewall . -
Check firewall status Allow an app through Windows Firewall

Programs

User Accounts [ﬁ System

= View amount of RAM and processor speed

G Allow remote access

See the name of this computer

Change when the computer sleeps

G Create and format hard disk partitions
W) Generate a system health report

3. Click Allow an app or feature through Windows Defender Firewall. Turn on Windows Fire-

wall:

ﬂ' Windows Defender Firewall

&« S ﬂ'« Systemn and Security » Windows Defender Firewall

Control Panel Home

Allow an app or feature
through Windows Defender
Firewall

PC through the Internet or a network.

G Change netification settings

G Turn Windows Defender
Firewall on or off

G Restore defaults
G Advanced settings

. Q Domain networks

Windows Defender Firewall state:
Troubleshoot my network
Incoming connections:

Active domain networks:

Motification state:

. Q Private networks

. Q Guest or public networks

Help protect your PC with Windows Defender Firewall

Windows Defender Firewall can help prevent hackers or malicious software from gaining access to your

o For your security, some settings are managed by your system administrator,

Metworks at a workplace that are attached to a domain

v Search Control Panel 0

Connected

On

Block all connections to apps that are not on the
list of allowed apps

5] Cybertron.local

Do not notify me when Windows Defender
Firewall blocks a new app

Not connected

Not connected

4. Inthe Allow apps to communicate through Windows Defender Firewall window, click Allow

another app...:
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& Allowed apps — O x

- w ﬂ « Windows Defender Firewall » Allcwed apps w 0 Search Control Pane o

Allow apps to communicate through Windows Defender Firewall
To add, change, or remove allowed apps and ports, chick Change settings.

What are the nsks of gllowang an app to communicate? Q(hiﬂgt Stﬁll'lgs
o For your secunty, some settings are managed by your system administrator.

Allowed apps and features:

Meme Domain  Private  Public  Group Policy =
Allloyn Router =) NGO
[ BranchCache - Content Retrieval (Uses HTTF) O O O No
[ E&renchCache - Hosted Cache Clignt (Uses HTTPS) O a O Ne
[ BranchCache - Hosted Cache Server (Uses HTTPS) O a O Ne
O BranchCache - Peer Discovery (Uses WSD) O O O No
A Captive Portal Flow ] ) [ Mo
A Cast to Device functionality ] ) [ Nao
[JCOM-= Metwork Access O O O Ne
O COM- Remote Administration O a O No
[ Core Networking [ & [ Ho
M Cortana [ =l [ No
A Delivery Optimization | | = No -~
Details... Remove
Allow another app...
oK Caneel

5. Inthe Add an app screen, click Browse.

6. Browseto the SQL Service sqlserver.exe and click Open. The default pathto sqlserver
.exeis:

+ SQL 2019 -C:\Program Files\Microsoft SQL Server\MSSQL15.<SQL
Instance Name>\MSSQL\Binn

« SQL 2017 -C:\Program Files\Microsoft SQL Server\MSSQL14.<SQL
Instance Name>\MSSQL\Binn

7. Click Add:
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| Add an app *

Select the app you want to add, or didk Browse o find one that s not
isted, and then chck OK.

| Apps:
| T8 S0QL Server Windows NT - 54 Bit

Path: C:'\Program Files\Microsoft SQL Server MsS0L | Browse, ..

vhat are the risks of unblodeng an app?

Yiou can choose which network types to add this app to,

Metwork types... Add Cancel

1. Repeat steps 4-7 for C:\Program Files (x86)\Microsoft SQL Server\90\
Shared\sqlbrowser.exe.

2. Click OK.

Enable secure connection from provisioning server to SQL server

SQL server, license server, and provisioning server can be configured to enable secure connection.
Use the information in this section to establish a secure connection to the SQL server.

On the SQL server computer:

1. Obtain a server certificate with a private key that can be used as the SQL server’s server certifi-
cate. You can obtain the server certificate from a trusted authority or use a self-signed certificate.
The server certificate and private key should be in a . PFX file. The common name must be the
FQDN of the SQL server computer.

2. Import the certificate and the key in the personal certificates folder of the local computer cer-
tificate store on the SQL server computer.

3. Give the SQL server access to the certificate and key.

4. Do the following to configure the SQL server to force secure connections.

a
b
c
d

Run the SQL Server Configuration Manager.

From the left pane, select SQL Server Network Configuration > Protocols for instance.
Right-click to select Properties.
In the Flags tab, set Force Encryption to Yes.

= — —= =
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e) Inthe Certificatetab, select the server certificate from the drop-down list. If this certificate
is not in the list, then verify that it was imported as described.
f) Click OK and restart the SQL server service for the instance.

On the Citrix Provisioning server computer:

1. Deploy the necessary certificate authority certificates that are required to trust the server cer-
tificate.

a) If the authority is not trusted:

i. Obtain the authority certificate.
ii. Import that certificate into the Trusted Root Certificate Authorities folder of the local
computer certificate store.

b) If the server certificate is self-signed:

i. Onthe SQL server computer, export the certificate only into a certificate file.
ii. Copy this certificate to the Citrix Provisioning server computer.
iii. Import this certificate into the Trusted Root Certificate Authorities folder of the local
computer certificate store.

2. Configure the provisioning server to connect to the SQL server using the same name as in the
certificate, which is the FQDN of the SQL server computer. If necessary, run the Configuration
Wizard, and join the Farm again. Using this method, you can change the database server name.

Kerberos security

By default, the Citrix Provisioning console, Imaging wizard, PowerShell snap-in, and MCLI use Ker-
beros authentication when communicating with the SOAP Service in an Active Directory environment.
Part of the Kerberos architecture is for a service to register (create a service principal name, SPN) with
the domain controller (Kerberos Key Distribution Center). The registration is essential because it al-
lows Active Directory to identify the account that the SOAP service is running in. If the registration
is not performed, the Kerberos authentication fails and Citrix Provisioning falls back to using NTLM
authentication.

The Citrix Provisioning SOAP Service registers every time the service starts and unregisters when the
service stops. However, the registration fails if the service user account does not have permission.
By default, the Network Service account and domain administrators have permission while normal
domain user accounts do not.

To work around this permissions issue, do either of the following:

« Use a different account that has permissions to create SPNs.

« Assign permissions to the service account.
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Account Type Permission

Computer Account Write Validated SPN
User Account Write Public Information
Network components

April 14,2024

This article describes the tasks necessary to carry out to manage the network components within your
streaming implementation.

Preparing network switches

Network switches provide more bandwidth to each target device and are common in networks
with large groups of users. The use of Citrix Provisioning in the network might require changes to
switch configurations. When planning an implementation, give special consideration to managed
switches.

Note:

For Citrix Provisioning networks, you must specify all network switch ports to which target de-
vices are connected as edge-ports.

Managed switches usually offer loop detection software. This software turns off a port until the switch
is certain the new connection does not create a loop in the network. While important and useful, the
delay prevents your target devices from successfully performing a PXE boot.

This problem manifests itself in one of the following ways:

« Target device (not Windows) login fails.
+ Target device appears to hang during the boot process.
+ Target device appears to hang during the shutdown process.

To avoid this problem, you must disable the loop detection function on the ports to which your target
devices are connected. Specify all ports to which target devices are connected as edge-ports. Spec-
ifying all ports has the same effect as enabling the fast link feature in older switches (disables loop
detection).
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Note:

A network speed of at least 100 MB is highly recommended. If using a 10 MB hub, check whether
your network card allows you to clear auto-negotiation. Turning auto-negotiation off can resolve
potential connection problems.

Switch manufacturers

This feature is given different names by different switch manufacturers. For example:

« Cisco; PortFast, Spanning Tree Protocol (STP) Fast Link, or switch port mode access
« Dell; STP Fast Link

« Foundry; Fast Port

* 3COM; Fast Start

Using Uniform Naming Convention (UNC) names

A Universal Naming Convention (UNC) format name defines the location of files and other resources
that exist on a network. UNC provides a format so that each shared resource can be identified with a
unique address. Windows and many network operating systems (NOSs) support UNC.

With Citrix Provisioning, UNC format names can be used to specify the location of the OS Streaming
database for all provisioning servers. UNC format also specifies the location of a particular virtual
disk.

Syntax

UNC names conform to the \SERVERNAME \ SHARENAME syntax, where SERVERNAME is the name
of the provisioning server and SHARENAME is the name of the shared resource.

UNC names of directories or files can also include the directory path under the share name, with the
following syntax:

\SERVERNAME\ SHARENAME\DIRECTORY\FILENAME

For example, to define the folder that contains your configuration database file in the following direc-
tory:

C:\Program Files\Citrix\Provisioning Services
On the shared provisioning server (serverl), enter:

\serverl\Citrix Provisioning
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Note:

UNC names do not require that a resource is a network share. UNC can also be used to specify

local storage for use by only a local machine.

Accessing a remote network share

To access a remote network share using a UNC format name, the Stream Service must have a user

account name and password on the remote system.

To use a UNC name to access a remote network share:

1.

On the provisioning server, create a user account under which the stream service runs. This ac-
count must have a password assigned, otherwise the stream service fails to log in correctly. Your
stream service shares the user account and password, or separate user accounts and passwords
can be set up for each service.

Share the virtual disk and configuration database folders. In Windows Explorer, right-click on
the folder, then select Properties. Click the Sharing tab, then select the Share this folder radio
button. Enter or select a share name.

Make sure permissions are set to allow full control of all files in the virtual disk folder and data-
base folder. Click the Permissions button on the Sharing tab, or click the Security tab, then
set the correct permissions.

For the Stream Service:

+ Go to Control Panel > Computer Management > Component Services, right-click the
Stream Service, and select Properties.

+ Clickthe Log On tab. Change the Logon to: setting to This Account, and set up the service
to login to the user and password configured in Step 1.

Verify that all Stream Services are restarted. The Configuration Wizard performs this step auto-
matically. Stream services can also be started from the console or from the Control Panel.

Note:

Do not use a mapped drive letter to represent the virtual disk or database location directories

when configuring Stream Services. The Stream service cannot access folders using a mapped

drive letter for the directory because the mapped drives did not exist when the services started

at boot time.

Reducing network utilization

Windows provides several features that presume the use of a large, fast hard-disk. While many of these

features are useful on a diskless system where the disk is on the network, using them decreases cache
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effectiveness and increases network utilization. In environments that are sensitive to network utiliza-
tion, consider reducing the effect of these features by disabling them or adjusting their properties.

In particular, offline folders are not useful on a diskless system and can be detrimental to the perfor-
mance of Windows on a diskless system. Offline folders cache network files —a feature that is not
applicable to a system where all files are on the network.

All of these features are configurable through the target device itself. The following features are con-
figurable in the Windows Group Policy.

« Offline Folders
» Event Logs

Configure Windows features on a standard virtual disk

1. Prepare a Standard Image virtual disk for configuration.

+ Shut down all target devices that use the Standard Image virtual disk.
« In the Citrix Provisioning console, change the Disk Access Mode to Private Image.
+ Boot one target device.

2. Configure one or more features.
3. Prepare the Standard Image virtual disk for use

+ Shut down the target device previously used to configure the virtual disk.
« From the Console, change the Disk Access Mode to Standard Image.
+ Boot one or more target devices.

Configure the recycle bin

If you disable the recycle bin, files are deleted immediately. Therefore, the file system reuses respec-
tive disk sectors and cache entries sooner.

To configure the recycle bin:

1. From the target device, or Windows Explorer, right-click the Recycle Bin.
2. Select Properties.

3. Select Global.

4. Select from the following settings:

+ Use one setting for all drives
« Do not move files to the Recycle Bin. Remove files immediately when deleted.
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Configure offline folders

Disabling offline folders is recommended to prevent Windows from caching network files on its local
disk —a feature with no benefit to a diskless system. Configure this feature from the target device or
using Windows Group Policy.

To configure from the target device:

1. Open Windows Explorer.

2. Select Tools > Folder Options.
3. Select Offline Folders.

4. Clear Enable Offline Folders.

To configure using the Windows Group Policy:

On the domain controller, use the Microsoft Management Console with the Group Policy snap-in to
configure the domain policies for: administration templates, network, or offline files. Policy setting
objectsinclude:

+ Policy setting object: Disable user configuration of offline files (Enabled).
+ Policy setting object: Synchronize all offline files before logging off (Disabled).
« Policy setting object: Prevent use of the Offline Files folder (Enabled).

Configure event logs

Reduce the maximum size of the Application, Security, and System Logs. Configure this feature using
the target device or Windows Group Policy.

To configure event logs, on the target device:

1. Select Start > Settings > Control Panel.

2. Open Administrative Tools > Event Viewer.

3. Open the properties for each log.

4. Set the Maximum log size to a relatively low value. Consider 512 kilobytes.

To configure using the Windows Group Policy:

On the domain controller, use the Microsoft Management Console with the Group Policy snap-in to
configure the domain policies for the following object:

+ Policy setting: Policy Maximum Application Log Size. Relatively low value. Consider 512 kilo-
bytes.

+ Policy setting: Policy Maximum Application Log Size. Relatively low value. Consider 512 kilo-
bytes.

+ Policy setting: Policy Maximum Application Log Size. Relatively low value. Consider 512 kilo-
bytes.
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Disable Windows automatic updates

If you have the Windows automatic updates service running on your target device, Windows periodi-
cally checks a Microsoft website and looks for security patches and system updates. Uninstalled up-
dates are downloaded and installed automatically. Normally, an automatic update is a useful feature
for keeping your system up-to-date. However, in a Citrix Provisioning implementation using standard
image mode, this feature can decrease performance, or even cause more severe problems. Perfor-
mance degradations occur because the Windows automatic updates service downloads programs
that fill the write cache. When using the target device’s RAM cache, filling the write cache can cause
your target devices to stop responding.

Rebooting the target device clears both the target device and Citrix Provisioning write cache. Reboot-
ing after an auto-update means that the automatic update changes are lost, which defeats the pur-
pose of running automatic updates.

Tip:

To make Windows updates permanent, apply them to a virtual disk while it is in Private Image
mode.

To prevent filling your write cache, disable the Windows Automatic Updates service for the target de-
vice used to build the virtual disk.

To disable the Windows automatic updates feature:

Select Start > Settings > Control Panel > Administrative Tools.
Select System.

Click the Automatic Updates tab.

Select the Turn Off Automatic Updates radio button.

Click Apply.

Click OK.

Select Services.

Double-click the Automatic Updates service.

Change the Startup Type by selecting Disabled from the menu.

W e N WD

=
e

If the Automatic Updates service is running, click Stop to stop the service.
11. Click OK to save your changes.

To make Windows updates permanent:

Shut down all target devices that share the virtual disk.
Change the virtual disk mode to Private image.

Boot one target device from that virtual disk.

Apply Windows updates.

ok wpn =

Shut down the target device.
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6. Change virtual disk mode to Standard image.
7. Boot all target devices that share this virtual disk.

Managing roaming user profiles

A Roaming User Profile is a user profile that resides on a network share. It consists of files and folders
containing the user’s personal settings and documents. When a user logs on to a target device system
in the domain, Windows copies the respective profile from a network share to the target device’s disk.
When logging off, Windows synchronizes the user profile on the target device’s hard disk with the user
profile on the network share.

For a diskless target device, its disk is actually a virtual disk residing in shared storage. Therefore,
the profile returns back to the shared storage containing the virtual disk. Since the persistent user
data always resides on shared storage, Windows does not need to download the profile, saving time,
network bandwidth, and file cache. Since some of the files included in the profile can grow large, the
savings can be significant.

Using Roaming User Profiles with diskless systems involves configuring relevant policies and using
Folder Redirection.

Although unrelated to Roaming User Profiles, the Offline Folders feature affects diskless systems sim-
ilarly. Disabling this feature avoids the same effects.

On the domain controller, use the Microsoft Management Console with the Group Policy snap-in to
configure the domain policies for the following objects.

Configuring roaming user profiles

Configuring Roaming User Profiles for diskless systems enables roaming without having to download
potentially large files in the profile.

On the domain controller, use the Microsoft Management Console with the Group Policy snap-in to
configure the domain policies for the following objects.

To prevent the accumulation of Roaming User Profiles on a virtual disk:

Computer configuration\Administrative

Object templates\System\Logon
Policy Delete cached copies of roaming profiles.
Setting Enabled

To exclude directories with potentially large files from download:
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Object

Policy
Setting

Properties

User configuration\Administrative
templates\System\Logon, Log off
Exclude directories in roaming profile
Enabled

Prevent the following directories from roaming
with the profile: Application Data; Desktop; My
Documents; Start Menu.

Configure folder redirection with roaming user profiles

Using Folder Redirection with Roaming User Profiles and diskless systems retains the availability of

user documents.

On the domain controller, use the Microsoft Management Console with the Group Policy snap-in to

configure the domain policies for the objects that follow.

To configure folder redirection:

1. Create a network share (\ServerName\ShareName) to contain the redirected user folders.

2. Give Full Control permission to everyone for the network share.

3. Enable Folder Redirection.

Object

Policy
Setting

Redirect the Application Data folder.

Object

Properties

Redirect the desktop folder.

Configuration\Administrative
templates\System\Group policy

Folder Redirection policy processing

Enabled

Users configuration\Windows settings\Folder
redirection\Application data

Basic or Advanced. Target folder location:
\Server-
Name\ShareName\%username%\Application
Data
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Object

Properties

Redirect the My Documents folder.

Object

Properties

Redirect the Start Menu folder.

Object

Properties

Disable offline folders

Users configuration\Windows settings\Folder
redirection\Desktop

Basic or Advanced. Target folder location:
\Server-
Name\ShareName\%username%\Desktop

Users configuration\Windows settings\Folder
redirection\Desktop

Basic or Advanced. Target folder location:
\ServerName\ShareName\%username%\My
Documents

Users configuration\Windows settings\Folder
redirection\Desktop

Basic or Advanced. Target folder location:
\ServerName\ShareName\%username%\Start
Menu

Disabling Offline Folders avoids the unnecessary caching of files on diskless systems with network

shares.

On the domain controller, use the Microsoft Management Console with the Group Policy snap-in to

configure the domain policies for the object that follows.

To disable offline folders:

Object

Policy setting

Policy setting

Users configuration\Windows settings\Folder
redirection\Desktop

Disable user configuration of Offline Files
(Enabled).

Synchronize all Offline Files before logging off
(Disabled).
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Users configuration\Windows settings\Folder
Object redirection\Desktop

Policy setting Prevent use of Offline Files folder (Enabled).

Booting through a router

You can boot target devices through a network router. This allows the provisioning server to exist on
a different subnet from the target device. Since conditions vary from customer to customer, adjust-
ments are be needed for different network configurations.

The following configuration diagram separates the Provisioning Server from the target device by using
a Windows 2000 Server platform acting as a router.

197.100.x.x 10.64.0.117

Provisioning

Server W2K Router TFTP Server

Configuring for DHCP

In this configuration, a DHCP server must be active on the local subnet, 197.100. x . x, of the target
device. In the configuration example above, the DHCP service is running on the same machine acting
as a router between the two subnets. It is not mandatory that the DHCP service actually runs on the
router itself. This DHCP server provides the IP address and the PXE boot information to the target
device.

Configure the DHCP service to provide valid IP addresses to any target device booting on the local
subnet, 197.100.x.X.

To provide the PXE boot information to the target device, configure the following options in your DHCP
server:

1. DISABLE Option 60 (Class ID)
2. Enable Option 66 (Boot Server Host Name) —Enter the IP address of the TFTP Server. In this
configuration, the value is 10.64.0.10.
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3. Enable option 67 (Boot file name) —Enter the name of the boot file. For a standard configuration,
the file name is ARDBP32.bin.

Configure Provisioning Services for PXE

Using the console, configure the bootstrap settings to use the Gateway and Subnet mask fields.
These fields reflect the gateway and subnet to be used by the target device. In this case, they are
197.100.x.x for the gateway, and 255.255.255.0 for the netmask.

Verify the TFTP service is running on the Provisioning Server.

The PXE service on the provisioning server is not necessary since options 66 and 67 in the router’s
DHCP service provide the same information to the target device. Stop the PXE service on the provi-
sioning server if you have no target devices on the server subnet needing the functionality. The same
is true for any DHCP service running on the provisioning server itself.

Running PXE and DHCP on the same computer

If PXE and DHCP are running on the same provisioning server, an option tag must be added to the
DHCP configuration. When both are running on the same server, the target devices that the DHCP
server is also the PXE boot server. Verify that option tag 60 is added to your DHCP scope. Citrix Pro-
visioning setup automatically adds this tag to your scope as long as the Microsoft DHCP server is in-
stalled and configured before installing provisioning. The Configuration Wizard sets-up the Tellurian
DHCP Server configuration file if you use the wizard to configure provisioning.

The following is an example Tellurian DHCP Server configuration file which contains the option 60
tag:

‘max-lease-time 120;

default-lease-time 120;

option dhcp-class-identifier "PXEClient";

subnet 192.168.4.0 netmask 255.255.255.0 {

option routers 192.168.123.1;

range 192.168.4.100 192.168.4.120;
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Managing multiple Network Interface Cards (NICs)

Citrix Provisioning can run redundant networks between the servers and the target devices. Redun-
dant networks require both the servers and the target devices be equipped with multiple NICs.

Configure multiple NICs on the target device into a virtual team by using Manufacturer’s NIC teaming
drivers, or into a failover group using the provisioning NIC failover feature.

NIC Teaming and NIC Failover features provide resilience to NIC failures that occur after the system is
up and running. It is only after the OS has loaded that the actual NIC Team or NIC Failover group is
established. If NIC failure occurs after being established:

« The NIC Teaming feature allows the system to continue to function because the virtual MAC
address is the same as the physical MAC address of the primary boot NIC.

« The NIC Failover feature allows the system to continue to function because it automatically fails
over to another NIC that was previously configured for this system.

When using a template with multiple NICs, Citrix Provisioning overwrites the network configuration
of the first NIC. All the other NICs’configurations are not changed. For hosts with multiple network
resources, the Citrix Virtual Apps and Desktops Setup wizard displays available network resources
available to the host. It allows you to select the network resource to associate with the first NIC.

Tip:

When a machine powers up, the BIOS goes through the list of available boot devices and the
boot order. Boot devices can include multiple PXE-enabled NICs. Citrix Provisioning uses the
first NIC in the list as the primary boot NIC, the NIC’s MAC address is used as the lookup key for
the target device record in the database. If the primary boot NIC is not available at boot time,
Citrix Provisioning fails to locate the target device record in the database. Consider that a non-
primary NIC only processes the PXE boot phase. Aworkaround would be to add a separate target
device entry for each NIC on each system, and then maintain synchronization for all entries. Citrix
does not recommend this process unless the successful startup of a system is considered critical
to the continued operation of the system that is already running.

NIC teaming

When configuring NIC teaming, consider the following requirements:
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« Citrix Provisioning supports Broadcom, HP branded ‘Moon shot’Mellanox NICS and Intel NIC
teamingdrivers. Broadcom NIC Teaming Drivers v9.52 and 10.24b are not compatible with Citrix
Provisioning target device drivers.

« Avirtual disk that is built after configuring NIC teaming can run Standard or Private Image Mode.

« Native Windows teaming is not supported on target devices, however, it is supported on Citrix
Provisioning servers.

+ Teaming of multi-port network interfaces is not supported.

« Multi-NIC is supported for Citrix Virtual Apps and Desktops virtual machine desktops. Using the
wizard, Citrix Provisioning allows you to select the network to associate with the provisioning
NIC (NIC 0). The Delivery Controller provides the list of associated network resources for host
connections.

+ The target device operating system must be a server-class operating system.

« The new virtual team NIC MAC address has to match the physical NIC that performs the PXE
boot.

+ NIC teaming software is installed and configured before the target device software.

+ Configure NIC teaming and verify that the selected teaming mode is supported by the applica-
tion and the network topology. It exposes at least one virtual team NIC to the operating system.

« When provisioning machines to an SCVMM server, the setup wizard automatically changes the
network configuration of both the first legacy NIC and the second synthetic NIC.

« If changes are required, Citrix Provisioning target device software must be uninstalled before
changing the teaming configuration. Reinstall after changes are complete. Changes to team-
ing configurations on a master target device that has target device software installed results in
unpredictable behavior.

+ When installing Citrix Provisioning target device software on NT6.x systems within a multi-NIC
environment, all available NICs can be used. Therefore bindcfg.exe is no longer required and
no longer installed with target device software.

NIC failover

A provisioning target device or server can be configured to support failover between multiple NICs.
This feature supports any NIC brand or mixture of brands. Citrix Provisioning supports NIC failover for
vDisks in either Standard and Private Image Mode. Consider the following:

« The PXE boot NIC is considered the primary target device MAC address, which is stored in the
provisioning database.
xxxxx - You define the failover group of NICs when you run the Citrix Provisioning target device
installer on the Master Target Device.

+ Atarget device only fails over to NICs that are in the same subnet as the PXE boot NIC.

+ Teaming of multi-port network interfaces is not supported with Citrix Provisioning.
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If the physical layer fails, such as when a network cable is disconnected, the target device fails
over to the next available NIC. The failover timing is instantaneous.

The NIC failover feature and Citrix Provisioning high availability feature compliment each other
providing network layer failover support. If a failure occurs in the higher network layer, the
target device fails over to the next Provisioning Server subject to high availability rules.

The next available NIC from the failover group is used if the NIC fails and the target device re-
boots. NICs must be PXE capable and PXE enabled.

If a virtual NIC (teamed NICs) is inserted into the failover group, the virtual disk becomes limited
to Private Image Mode. This functionality is a limitation imposed by NIC teaming drivers.

By default, Citrix Provisioning automatically switches from legacy Hyper-V NICs to synthetic
NICs if both exist in the same subnet. To disable the default behavior (allowing for the
use of legacy HyperV NICS even if synthetic NICs exist), edit the target device’s registry set-
tings: [HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\services\BNIStack\Parameters]
DisableHyperVLegacyNic”=dword:00000000

Load balancing is not supported in the NIC failover implementation.

Update NIC drivers

From time to time, upgrade the drivers for your NICs. Follow the guidelines for upgrading NIC dri-

vers.

Upgrade NIC drivers on target devices

To upgrade NIC drivers for target devices:

Nk~ e

Go to the target device with the original hard drive from which you made the virtual disk image.
Set the system BIOS to boot from the hard drive.

Reboot the target device directly from the hard drive.

Uninstall the target device software from this hard drive.

Upgrade NIC driver as directed by the manufacturer’s instructions.

Reinstall the target device software on the hard drive.

Reimage the hard drive to make a new virtual disk image.

Note:

Do not attempt to upgrade a NIC driver on a virtual disk. Do not attempt to upgrade a NIC driver

on a hard disk on which the Provisioning Server is installed. Improperly upgrading a NIC makes

the hard drive unable to boot.
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Upgrade NIC drivers on a provisioning server

To upgrade NIC drivers on any provisioning server, simply follow the manufacturer instructions for
upgrading NIC drivers.

Install the Server component

April 14,2024

This installation procedure is for new Citrix Provisioning implementations. For upgrade tasks, see
Upgrade. The software can also be installed silently, see Running the configuration wizard silently.

Install any Windows service packs, drivers, and updates before installing the Citrix Provisioning soft-
ware.
Note:

When installing Citrix Provisioning software on a server that has previous versions of .NET in-
stalled, Citrix recommends rebooting if prompted to do so during the .NET installation.

1. Click the appropriate platform-specific install option. The Citrix Provisioning Welcome win-
dow appears.
. Click Next. The Product License Agreement appears.

w N

. Scroll to the end to accept the terms in the license agreement, then click Next to continue. The
Customer Information dialog appears.

. Optionally, type or select your user name and organization name in the appropriate text boxes,
then click Next. The Destination Folder dialog appears.

N

ol

. Click Change. Enter the folder name or navigate to the appropriate folder where the software
is installed. Or, click Next to install Citrix Provisioning to the default folder. The Setup Type
dialog appears.

6. Select the appropriate radio button:

« Complete - Installs all components and options on this computer (default).

« Custom - Choose which components to install and where to install those components.
Note:

Installing the network boot services does not activate them. If you are uncertain
about the need for any of these services, choose the Complete installation option.

7. Click Next.
8. If you select Complete, the Ready to Install the Program dialog appears. If you selected Cus-
tom, the Custom Setup dialog appears. This dialog provides a Feature Description text box
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that provides a description for the selected component in addition to the space required to in-
stall that component.

« Expand each componenticon and select how that component is to be installed.
« After making component selections, click Next. The Ready to Install the Program dialog
appears. Or, click Cancel to close the wizard without making system modifications.

9. On the Ready to Install the Program dialog, click Install to continue with the installation

process. The installation takes several minutes.

10. The Installation Wizard Completed message displays in the dialog when the components and
options are successfully installed.
Note: The Installation Wizard can be rerun to install more components later, or rerun on a dif-
ferent computer to install select components on a separate computer.

11. Click Finish to exit the Installation Wizard. The Citrix Provisioning Configuration Wizard au-
tomatically opens.

Tip:

Although Citrix Provisioning does not require a server restart after installing the software, in some
instances, a Microsoft message appears to request a restart. When this message appears, config-
ure the farm using the Configuration Wizard, before restarting the server. If this message appears
and the server is not restarted, the removeable drive does not appear.

Adding more Citrix Provisioning servers

To add more Citrix Provisioning servers, install the software on each server that is a member of the
farm. Run the Installation Wizard, then the Configuration Wizard on each server.

Tip:
The maximum length for the server name is 15 characters. Do not enter the FQDN for the server
name.
When the Configuration Wizard prompts for the site to add the server to, choose an existing site or
create a site.

After adding servers to the site, start the Citrix Provisioning console and connect to the farm. Verify
that all sites and servers display appropriately in the Console window.

Running the configuration wizard silently

April 14,2024
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Silent product software installs

You cansilently install target devices, Citrix Provisioning servers, and consoles to a default installation
directory using the following command:

<Installer Name>.exe /s /v"/gn"
<!--NeedCopy-->

To set a different destination, use the INSTALLDIR option:

<Installer Name>.exe /s /v'"/gn INSTALLDIR=D:\Destination"
<!--NeedCopy-->

Note:

After performing a silent install of a Citrix Provisioning client, subsequent upgrades using the
Upgrade Wizard fail because the client fails to reboot.

Workflow for running the configuration wizard silently

The basic steps involved in the silent configuration of servers in the farm are:

+ Createa ConfigWizard.ans file from a configured provisioning server in the farm, or create
the file manually. To create the file manually, see Create the ConfigWizard.ans file manually.

+ Copy the ConfigWizard.ans file onto the other servers in the farm, and modify the IP ad-
dressinthe ConfigWizard. ans file to match each server in the farm.

+ Run ConfigWizard.exe with the /a parameter on each server.

Enhanced security for Configuration Wizard answer file

The configuration wizard answer files have sensitive fields such as passwords to database and do-
main accounts. Starting with Citrix Provisioning version 2303, these passwords are protected with
enhanced security. Therefore, when you create a new answer file using the Configuration Wizard, pro-
vide a passphrase to encrypt passwords. You must use the same passphrase when you use the answer
file. You can also continue using your answer files created by the Configuration Wizard prior to Citrix
Provisioning version 2303.

Create the ConfigW1izard. ans file using the Configuration wizard

1. Run ConfigWizard.exe with the /s and /p parameter on a configured server. Use:

« /P to be prompted for a passphrase
« /P:phrase to provide the passphrase on the command line
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2. On the Farm Configuration page, choose Join existing farm.
3. On the Citrix Cloud page, select to Join Citrix Cloud or Do not join Citrix Cloud.

4. Continue selecting configuration settings on the remaining wizard pages, and then select Fin-
ish.

5. Copy the resulting ConfigWizard. ans file from the Citrix Provisioning application data di-
rectoryin \\ProgramData\\Citrix\\Provisioning Services.

Copy and modify the ConfigWizard.ans file

1. Foreach server, copy the ConfigWizard. ans file to the Citrix Provisioning application data
directory.

2. Edit the StreamNetworkAdapterlIP= value so that it matches the IP of the server being con-
figured. If more than one IP is being used for Citrix Provisioning on the server, add a comma
between each IP address.

Run the ConfigWizard.exe silently

To configure servers:

Run ConfigWizard.exe with the /a /p parameter on each server. The parameter /p ensures
enhanced encryption with a passphrase. The passphrase must be the same that you provided while
creating the answer file. For example, use:

« /P to be prompted for a passphrase
« /P:phrase to provide the passphrase on the command line

Note:

If you use an answer file created with Citrix Provisioning version 2212 or earlier, you can omit /P.

If you join your farm to Citrix Cloud, then you must supply the Citrix Cloud administrator credentials
to the Configuration Wizard when using the /a option. These credentials are necessary to register
or re-register the Citrix Provisioning servers in the farm with Citrix Cloud. To supply the credentials
non-interactively, do the following:

1. Create a secure client for your Citrix Cloud administrator account and download the
secureclient.csv file to your Citrix Provisioning server.

2. OntheCitrix Provisioning server, apply the secure clientusingthe Set-XdCredentials Pow-
erShell command, choosing the default profile. For example:
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Set-XDCredentials -SecureClientFile secureclient.csv -CustomerId
xXxxxxx —ProfileType CloudApi -StoreAs default
<!--NeedCopy-->

For instructions to create secure clients, see Get started with Citrix Cloud APIs in the Citrix Developer
documentation https://developer.cloud.com/citrix-cloud/citrix-cloud-api-overview/docs/get-
started-with-citrix-cloud-apis/.

For more information on Citrix DaaS Remote PowerShell SDK, see https://docs.citrix.com/en-us/citrix-
daas/sdk-api.html/.
For a list of valid ConfigW1izard parameters:

1. Run ConfigWizard.exe withthe /? parameter.

2. In the Citrix Provisioning application data directory, open the resulting ConfigWizard.out

file.
3. Scroll to the bottom of the file to view all valid parameters.

To get a list of commands and their descriptions, use the / c parameter.

Create the ConfigWizard.ans file manually

If you want to create the ConfigWizard.ans file from scratch, using a text editor that lets you save
as Unicode, create afile named ConfigWizard. ans, and save it as Unicode. Enter the parameters
shown in the table. Include all of the parameters relevant to your configuration.

Screen Ul Option Manual parameter

DHCP Services The service that runs on this  IPServiceType=0

computer: Microsoft DHCP

PXE Services

Citrix Provisioning BootP
service

Other BootP or DHCP service

The service that runs on
another computer

Microsoft DHCP on this
computer

Citrix Provisioning PXE
service on this computer

IPServiceType=1

IPServiceType=2
Not included

PXEServiceType=0

PXEServiceType=1
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Screen

Farm Configuration

Database Server

Database Server (after Create
Farm or Join existing farm)

Ul Option

The service that runon
another computer

Farm is already configured
Create farm

Join existing farm

DatabaseAdminAuthentication

DatabaseAdminUsername

DatabaseAdminPassword

DatabaseAuthentication

DatabaseUsername

DatabasePassword

Server name

Instance name

Database name

Enable MultiSubnetFailover
for SQL Server Always On

Manual parameter

PXEServiceType=0

FarmConfiguration=0
FarmConfiguration=1

FarmConfiguration=2

DatabaseAdminAuthentication=<

ActiveDirectoryintegrated or
SqlPassword>
DatabaseAdminUsername=<
SQL login> ( Used only if
DatabaseAdminAuthentication
is SqlPassword)
DatabaseAdminPassword=<
password> (Used only if
DatabaseAdminAuthentication
is SqlPassword)
DatabaseAuthentication=<

ActiveDirectoryintegrated or

SqlPassword>
DatabaseUsername=<SQL
login> (Used only if
DatabaseAuthentication is
SqlPassword)
DatabasePassword=<
password> (Used only if
DatabaseAdminAuthentication
is SqlPassword)
DatabaseServer=<dBName>,<
NonDefaultSQLPort> (If default
port, omit port value)
Databaselnstance=<
InstanceName>

DatabaseNew=<DbName>

MultiSubnetFailover=<0or 1>
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Screen

New Farm (when new farm is
created)

New Store (when new farmis
created)

Existing Farm (when joining an
existing farm)

Site (when joining an existing
farm)

Store (when joining an existing
farm)

License Server

Ul Option

Database Mirror Failover
Partner Server Name

Farm name

Site name

Collection name

Farm Administrator group:
PVS server is in Active
Directory

PVS server is in Workgroup

Store name

Default path

Farm name

Existing site; Site name

New site; Site name
Collection name

Existing store; Store name

New store; Store name
Default path

License server name

Manual parameter

FailoverDatabaseServer=<
dBName> <
NonDefaultSQLPort> (If a
database mirror failover
partner is not used, this value is
omitted, or has an empty value)
Database Mirror Failover
Partner Instance Name

FarmNew=<FarmName>

SiteNew=<SiteName>

CollectionNew=<
CollectionName>

ADGroup=<Path to AD group>
Ex: test.local/Users/
Domain Users

Group=<Path to local group>
Ex:
PVS-Server-1/Administrators
Store=<StoreName>

DefaultPath=<Store path>

FarmExisting=<database
name>

ExistingSite=<Site name>

Site=<Site name>
Collection=<Collection name>

ExistingStore=<Store name>

Store=<Store name>
DefaultPath=<Path to store>

LicenseServer=<Citrix License
Server’s IP, host name, FQDN>
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Screen

User account

Active Directory Computer
Account Password

Network Communications

Stream Servers Boot List

Ul Option

License server port

On-premises (license type)

Use Datacenter licenses for
desktops if no Desktop
licenses are available

Cloud (license type)

Network service account

Specified user account; User

name/Domain
Password

Days between password
updates

Streaming network cards

Management network card

Note: Network cards can be
both streaming and
management.

First communications port

Total ports used for server
communication
Console port

Specify boot servers
(maximum of 4, LS1-LS4)

Manual parameter

LicenseServerPort=<
LicenseServerPort> (27000 is
default port)

licenseSKU=0

LicenseTradeup=<0 or 1>

licenseSKU=1
Network=1

<domain\username>

UserName2=<Password>

PasswordManagementinterval=<
#ofDays> (Including this
parameter enables Automate
computer account password
updates)
StreamNetworkAdapterIP=<
IPofStreamingNIC1,IPofStreamingNIC2,
...> (comma-separated list of

IPs)
ManagementNetworkAdapterIP=<
IPofManagementNIC> (only

one |P)

IpcPortBase=6890
IpcPortCount=20

SoapPort=54321

LS#=</P,Default Subnet
Mask,Device Gateway,Server
Port>
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Screen

Advanced Stream Servers Boot
List

Soap SSL Configuration

Problem Report Configuration

Ul Option

Verbose mode (Display
diagnostic information)

Interrupt safe mode (Select if
target device hangs during
boot)

Advanced Memory Support

Network recovery method

Recovery time in seconds

Login polling timeout

Login general timeout

SSL port
SSL certificate
My Citrix Username

Password

Install the Console component

April 14,2024

Manual parameter

For Default Subnet Mask and

Device Gateway, use 0.0.0.0 if

info is provided by DHCP
LS1=1.1.1.57,255.255.254.0,10.192.176.1,691

LS2=2.2.2.92,0.0.0.0,0.0.0.0,6910

AdvancedVerbose=<0 or 1>

AdvancedInterruptSafeMode=<0
orl>

AdvancedMemorySupport=<0
orl1>
AdvancedRebootFromHD=<0
for Restore Network Connection,

1 for Reboot from hard disk>
AdvancedRecoverSeconds=<
time in seconds>

AdvancedLoginPolling=<time
in milliseconds>
AdvancedlLoginGeneral=<time

in milliseconds>
SSLPort=54323

SSLCert=<token>
CisUserName=<username>

CisPassword=<password>

The Citrix Provisioning console can be installed on any machine that can communicate with the Citrix

Provisioning database.

The console installation includes the Boot Device Management utility.
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Note:

If you are upgrading from the current product version, the console software is removed when the
Citrix Provisioning server software is removed. Upgrading from earlier versions does not remove
the console software automatically.

1. Runthe appropriate platform-specificinstall option; PVS_Console.exe or PVS_Console_x64.exe.

2. Click Next on the Welcome screen. The Product License Agreement appears.

3. Accept the terms in the license agreement, then click Next to continue. The Customer Infor-
mation dialog appears.

4. Type or select your user name and organization name in the appropriate text boxes.

5. Enable the appropriate application user radio button, then click Next. The Destination Folder
dialog appears.

6. Click Change. Enter the folder name or navigate to the folder where the software is installed, or
click Next to install the console to the default folder. The Setup Type dialog appears.

7. Select the appropriate radio button:

« Complete - Installs all components and options on this computer (default).
« Custom - Choose which components to install and where to install those components.

8. Click Next.

9. If you select Complete, the Ready to Install the Program dialog appears. If you selected Cus-
tom, the Custom Setup dialog appears. This dialog provides a Feature Description text box
that provides a description for the selected component in addition to the space required to in-
stall that component. Expand each component icon and select how that component is to be
installed. After making component selections, click Next. The Ready to Install the Program
dialog appears. Or, click Cancel to close the wizard without making system modifications.

10. Onthe Ready to Install the Program dialog, click Install to continue with the installation process.
The installation takes several minutes.

11. The Installation Wizard Completed message displays in the dialog when the components and
options are successfully installed.

Note:

Rerun the Installation Wizard to install more components later, or rerun on a different computer
to install selected components on a separate computer.

Preparing a master target device for imaging

April 17, 2024
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A master target device is a device from which a hard disk image is built and stored on a virtual disk.
Citrix Provisioning then streams the contents of the virtual disk created from the master target device
to other target devices.

Important:

« Citrix recommends that you install all Windows updates before installing a target device.
+ Set up the master target device for the desired workload including IPv6 access if that is

required.

This article describes the procedure for preparing the master target device’s hard disk. See the fol-
lowing articles for information related to this process:

+ Using the Image Wizard to Create a New Disk
« Configuring target devices that use vDisks

Preparing the master target device’s hard disk

The master target device is typically different from subsequent target devices because it initially con-
tains a hard disk that is imaged to the virtual disk. If necessary, after imaging, the hard disk can be
removed from the master target device.

To support a single virtual disk shared by multiple target devices, those devices must have certain
similarities to ensure that the operating system has all required drivers. The three key components
that must be consistent are the:

« Motherboard
« Network card, which must support PXE
« Video card

Tip:

Some platforms, physical or virtual, require a consistent hardware configuration for boot me-
dia. For example, if target devices use BDM, the master target matches the BDM configuration
because end target devices use that configuration when booting.

However, the Citrix Provisioning Common Image Utility allows a single virtual disk to simultaneously
support different motherboards, network cards, video cards, and other hardware devices.

If target devices share a virtual disk, the master target device serves as a template for all subsequent
diskless target devices as they are added to the network. It is crucial to prepare the hard disk of the
master target device correctly and to install all software on it in the correct order.
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Note:

Use the following instructions after installing and configuring Citrix Provisioning and creating
target devices.

Software must be installed on the master target device in the following order:

1. Windows operating system
2. Devicedrivers

3. Service packs updates

4. Target device software

Applications can be installed before or after the target device software is installed. If target devices
are members of a domain, and shares a virtual disk, more configuration steps must be completed.

Important:

Dual boot virtual disk images are not supported.

Configuring a master target device’s UEFI

Use the following steps to configure the target device system’s UEFI and the UEFI extension, provided
by the network adapter, to boot from the network. Different systems have different UEFI setup inter-
faces. If necessary, consult the documentation that came with your system for further information on
configuring these options.

1. If the target device UEFI has not yet been configured, reboot the target device and enter the
system’s UEFI setup. To get to UEFI setup, press the F1, F2, F10 or the Delete key during the
boot process. The key varies by manufacturer.

2. Set the network adapter to On with PXE.
Note:

Depending on the system vendor, this setting appears differently.

3. Configure the target device to boot from LAN or Network first.
4. Save the changes, then exit the UEFI setup program.

5. Bootthetarget device fromits hard drive over the network to attach the virtual disk to the target
device.

Installing the master target device software
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N

ote:

Before installing the software on a master target device, clear any UEFI-based-virus protection

features. To include antivirus software on the virtual disk image, be sure to turn the antivirus

software back on before running the Imaging Wizard.

Install and configure the OEM NIC teaming software before installing target device software.

Ont

he provisioned target device, start the Windows Device Install service before installing Citrix Pro-

visioning.

Citrix Provisioning target device software components comprise:

« Citrix Provisioning Virtual Disk: the virtual media used to store the disk components of the

operating system and applications.

« Citrix Provisioning Network Stack: a proprietary filter driver that is loaded over the NIC driver,

allowing communication between the target devices and the Provisioning Server.

« Citrix Provisioning SCSI Miniport Virtual Adapter: the driver that allows the virtual disk to be

mounted to the operating system on the target device.

« Citrix Provisioning Imaging Wizard: used to create the virtual disk file and image the Master

Target Device.

« Virtual Disk Status Tray Utility: used to provide general virtual disk status and statistical in-

formation. This utility includes a help system.

+ Target Device Optimizer Utility: used to change target device setting to improve performance.

Citrix Provisioning target device software is available for 32-bit and 64-bit Windows operating sys-

tems.

N

ote:

When installing Citrix Provisioning target device software on NT6.x systems within a multi-NIC

environment, all available NICs can be used. Therefore bindcfg.exe is no longer required and no

longer installed with target device software.

Installing Citrix Provisioning target device software on a Windows device

=

. Boot the master target device from the local hard disk.
Verify that all applications on the device are closed.
Double-click on the appropriate installer. The product installation window appears.

On the Welcome dialog that displays, click Next, scroll down to the end, then accept the terms
of the license agreement.

Click Next to continue. The Customer Information dialog appears.
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6.

7.

10.

11.

Type your user name and organization name in the appropriate text boxes.

Select the appropriate install user option. The selected option depends on whether this applica-
tionis shared by users on this computer, or whether only the user associated with this computer
accesses it.

Click Next. The Destination Folder dialog appears.

Click Next to install the target device to the default folder, C: \Program Files\Citrix\
Citrix Provisioning. Optionally, click Change, enter the folder name or navigate to the
appropriate folder, and then click Next, then click Install. The installation status information
displays in the dialog.

Note:
The installation process takes several minutes. While the installation process is running,

you can click Cancel to cancel the installation and roll-back any system modifications.

Close any Windows Logo messages that appear.

The Installation Wizard Completed message displays in the dialog when the components and
options have successfully been installed. Close the Wizard window. If .NET 4.5 or newer is in-
stalled and Windows Automount is enabled, the Imaging Wizard starts automatically by default.
For details, see Using the Image Wizard to Create a New Disk.

Note:

If a Windows reboot request message displays before the imaging process completes, ig-
nore the request until imaging completes successfully.

Reboot the device after successfully installing product software and building the virtual disk

image.

Using the Imaging Wizard to create a virtual disk

April 14,2024

Use the Imaging Wizard to automatically create the base virtual disk image from a master target de-

vice.

Prerequisites

Windows NT 6.x:
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The Citrix Provisioning Imaging Wizard provides a block-based cloning solution along with the Volume
Shadow Copy Service (VSS).

+ Each local disk partition is cloned separately to the virtual disk. If there is a separate System
Reserved partition on the local disk, it must be included as a source partition.

+ Each destination partition must be equal to or larger than the source partition, regardless of the
amount of available free space in the source partition. Consider:

- Ifalargerdestination partition is needed, afterimaging completes, use Windows disk man-
agement “Extend Volume...”

- If a smaller destination partition is needed, before imaging, the source partition can be
resized using Windows disk management “Shrink Volume...”

Tip:

If a Windows reboot request message displays before the imaging process completes, ignore the
request until imaging completes successfully.

Imaging Wizard limitations

The Citrix Provisioning Imaging Wizard has the following limitations:

+ Choose a different name for the target device. This name is different from the host name repre-
senting the master VM you are running.

« If the master VM is a domain member, manually create a computer account for it before reboot-
ing the master VM from the generated vDisk.

« Remember to change the cache type of the generated vDisk from Private to Production before
using it to stream target devices.

Imaging

The Imaging Wizard prompts for farm connection information. Itincludesinformation necessary to set
the appropriate credentials/Active Directory and licensing information. This information is applied to
the virtual disk.

1. From the master target device’s Windows Start menu, select Citrix>Citrix Provisioning >
Imaging Wizard. The Wizard’s Welcome page appears.

2. Click Next. The Connect to Farm page appears.

3. Enter the hostname of a Citrix Provisioning server within the farm. Include the port used to
make that connection. If you want to use a numeric IP address, then you must configure the
DNS reverse lookup zones to translate the IP address to a hostname.
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Use the Windows credentials (default), or enter different credentials, then click Next. If using
Active Directory, enter the appropriate password information.

On the Microsoft Volume Licensing page, select the volume license option to use for target
devices. Or, alternately select None if volume licensing is not being used.

Select to create a virtual disk (default), or use an existing virtual disk by entering that virtual
disk’s name, then click Next.

If the Create virtual disk option was selected, the New vDisk dialog displays:

a) Enter a name for the virtual disk.

b) Select the Store where this virtual disk resides.

c) Selectthe vDisk format from the appropriate menus. If the VHDX format is Dynamic, from
the VHDX block size menu, select the block size as either 2 MB or 16 MB.

d) Click Next, then define volume sizes on the Configure Image Volumes page.

8. Click Next. The Add Target Device page appears.
9. Select the target device name. Include the MAC address associated with one of the NICs. This

10.
11.

12,
13.

MAC address that selected when the target device software was installed on the master target
device. Also include the collection to add this device to. Click Next. If the target deviceis already
a member of the farm, the Existing Target Devices page appears.

Click Next. A Summary of Farm Changes appears.

Optionally (unless the virtual disk is used to boot the VMs) select to optimize the virtual disk for
use with Citrix Provisioning.

Verify all changes, then click Finish. A confirmation message displays.

Click Yes on the confirmation message to start the imaging process.

Optimize the hard disk

You can optimize the hard disk before imaging. This process reduces I/O instances to improve write

cache functionality.

To access optimization options using the Citrix Provisioning Imaging Wizard:

1. Click the master target device’s Windows Start menu.
2. Select Citrix > Citrix Provisioning Device Optimizer.
3. In the Optimize Hard Disk for Citrix Provisioning screen, select Optimize the hard disk for

Citrix Provisioning before imaging.
Click Edit Optimization Settngs to access more configuration options.
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s Citrix Provisioning Imaging Wizard 4

Optimize Hard Disk for Citrix Provisioning

Do you want to oplimize the hard disk for Citrix Provisioning before imaging it?
The image can be optimized after it s ceated by runing Citrix Provisioning Device Optimizer .

) Do mot aptimize the hard disk, T wil optimize the vDisk after it is created

(®) Optimize the hard disk for Gitrix Provisioning before imaging
Edit Optimization Settings...

Mote: Citrix recommends that partitions be defragmented before imaging.

<tk [ Mo | Cons

Upgrade

April 14,2024

Citrix Provisioning supports upgrading to the latest product version from versions starting with
7.15.

Before attempting to upgrade a Citrix Provisioning farm:

« Select a maintenance window that has the least amount of traffic
+ Back up the Citrix Provisioning database
+ Back up all virtual disks

Tip:

Mirror if you are in a high-availability scenario; for more information, see Database mirroring. No
special action is required during the upgrade once the mirroring is set up.

When upgrading Citrix Provisioning, consider the following:
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I A

Upgrade to the latest licensing server. Note the following when upgrading the license server:

- License servers are backward compatible and provide the latest security fixes.
- If necessary, upgrade individual licenses. New features require that the Citrix license has
a minimum subscription advantage (SA) date.

Back up the Citrix Provisioning database. While Citrix always tests to ensure a successful data-
base upgrade, unforeseen circumstances might arise. Citrix strongly recommends backing up
the database before upgrading.

Back up the Citrix Provisioning virtual disk. Citrix recommends backing up the virtual disk be-
fore upgrading. This process is only necessary if you plan to use reverse imaging with private
images.

When running the installer to update either the server or console components, if an older ver-
sion of Citrix Provisioning is detected both components are automatically updated.

Files located in C:\Program Files\Citrix\PowerShell SDK might be missing after upgrading. This
issue occurs because the CDF version used by Citrix Provisioning does not match the version
used by other components associated with Citrix Virtual Apps and Desktops. As a result, newer
CDF files have a lower version number than previous ones. This issue does not affect the func-
tionality of importing CPV device collections into CVAD machine catalogs. To resolve this issue:

Close Citrix Studio.

Mount the new Citrix Virtual Apps and Desktops ISO.

In the mounted ISO, navigate to \x64\DesktopStudio.

Right-click PVS PowerShell SDK x64 to expose a contextual menu.

Select Repair.

Run the Repair option. The installation adds the two CDF files as needed.

Upgrade the environment

To upgrade from a previous Citrix Provisioning farm, complete the following procedures:

1.

2.

3.
4,

Upgrade consoles. The console is a separate executable that can be installed on upgraded
servers (PVS_Console.exe or PVS_Console_64.exe). Citrix recommends upgrading the console,
followed by the server software for each provisioning server in the farm. Remote consoles can
be upgraded at any time.

Upgrade the first provisioning server in the farm, which upgrades the Citrix Provisioning data-
base.

Upgrade the remaining provisioning servers within the farm.

Upgrade vDisks.
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Important:

When upgrading a virtual disk within a Citrix Virtual Apps and Desktops deployment, upgrade
the master target device software before upgrading the VDA software.

Upgrade utilities

The Upgrade Wizard includes the following utilities:

« The UpgradeAgent.exe runs on the target device to upgrade previously installed product soft-
ware.

« The UpgradeManager.exe runs on the provisioning server to control the upgrade process on
the target device.

Upgrading at a glance

The information in this section provides step-by-step guidance for upgrading Citrix Provisioning com-
ponents. For server upgrade information, see the server article. For information about upgrading
vDisks, see vDisks.

Upgrade the console and server

Follow these steps to upgrade the console and server:

1. Run the console and server executables to initiate the upgrade process automatically. Citrix
recommends that you upgrade the console first, followed by the server.

Tip:

To keep the Citrix Provisioning farm and target devices running during the upgrade process,
use the rolling server upgrade procedure. This process upgrades one Provisioning Server
atatime.

2. Therolling server upgrade performs an upgrade on one server at a time.

Note:

While upgrading the Provisioning Server, it cannot service any target device. Ensure that
the remaining servers in the farm support the target devices (clients) during the failover
process while the upgrading the server.

To perform the rolling upgrade, update the first Provisioning Server in the farm:
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a. Open the services MSC file (services.msc) and halt the Citrix PVS Stream Service. This
process causes all provisioning targets connected to this server to fail over to other servers in
the farm. Once finished, upgrade the Provisioning Server and console components.

b. Upgrade the Citrix Provisioning database. This process is only done once:

+ Use dbScript.exe to generate the SQL script. Choose the option to upgrade database and
enter the name of the dB. Use that script in SQL Management or SQL command line to
upgrade the provisioning database.

+ Use the configuration wizard to upgrade the provisioning database; when using this
method, consider:

+ The Citrix Provisioning Configuration Wizard automatically starts when the Finish button
is selected after successfully upgrading the Provisioning Server.

+ Use the default settings so that the Citrix Provisioning Configuration Wizard uses the pre-
viously configured settings. On the Farm Configuration page, select the option Farm is
already configured. After all configuration information is entered, review the informa-
tion on the Finish page; click Finish to begin configuring the provisioning server. At this
point, the provisioning database is not configured. A message appears indicating that the
database was upgraded. Click OK to confirm the message and upgrade the database.

+ Verify that Citrix Provisioning processes have started using services.msc. Boot a target
device to confirm that it can connect to the provisioning server.

Considerations for provisioning database migration using a different SQL server

The Provisioning Console can fail to display the virtual disk attached to a site when migrating a data-
base to a different SQL server. This condition exists when you use the configuration wizard to point
to a different SQL server. Despite the console view, the database dbo.d1sk displays the updated
virtual disk entries.

To migrate a database:

1. Back up the database.

2. Restore the database on the new SQL server.

3. Run the configuration wizard and retain the default settings on all pages except the database
configuration pages.

4. Onthe Farm Configuration page, select Join existing farm.

5. Onthe Database Server page, select the new database serverand instance names. On the Farm
Configuration page, the default option is the database imported into the new SQL server.

6. In the configuration wizard, choose the defaults for all other options presented by the wizard.
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Important:

During the migration to a different SQL server, do not create a site/store. In the preceding se-
quence, steps 4 and 5 point to the new SQL server, instance, and database.

Upgrade remaining Provisioning servers

After upgrading the first provisioning server, upgrade the remaining servers in the farm:

1. Opentheservices MSCfile (services.msc) and halt the Citrix Provisioning Stream Service. This
process causes all provisioning targets connected to this provisioning server to fail over to other
provisioning servers in the farm. Once finished, upgrade the provisioning server and console
components.

Tip:

Once the server is successfully upgraded, the Citrix Provisioning Configuration Wizard
starts automatically after clicking Finish. The provisioning database is only updated after
upgrading the first provisioning server.

2. Use the default settings. The Citrix Provisioning Configuration Wizard uses the previously con-
figured settings. On the Farm Configuration page, make sure that the option Farm is already
configured is selected. After all configuration information is entered, review the information
on the Finish page; click Finish to being configuring the provisioning server.

3. Repeat these steps to finish upgrading all remaining provisioning servers in the farm.

Rebalance Citrix Provisioning clients

After upgrading and configuring all Citrix Provisioning servers, Citrix recommends that you rebalance
all provisioning clients (target devices) within the farm. To rebalance provisioning clients:

1. Start the Citrix Provisioning console and log into the farm.

2. Navigate to the Servers tab.

3. Highlight all the provisioning servers that were recently upgraded, right-click to expose a con-
textual menu.

4. Select Rebalance clients.

Upgrade the Citrix Provisioning target device

Citrix Provisioning supports three methods for upgrading target devices:

+ In-place upgrade
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« Direct VHD\VHDX boot
« Manual upgrade using reverse imaging

Image Portability Service can be used to automate some common Citrix Provisioning operations that
cannot be performed while streaming. For more information, see:

« Upgrade PVS: Upgrade PVS takes a VHD(X) from a Citrix Provisioning (PVS) store and upgrades
the version of PVS on the image to the version specified in the job request.

+ Reverse Imaging: Reverse Imaging takes a VHD(X) from a Citrix Provisioning (PVS) store, and
recreates the original platform image. This allows you to perform any upgrade tasks that you
must perform with PVS streaming disabled. You can then use the Image Portability Service
Pub'lish operation to return the image to the PVS environment.

For information on migrating workloads using Image Portability Service, see Migrate workloads be-
tween Resource Locations using Image Portability Service.

Important:

« Citrix strongly recommends backing up the virtual disk if versioning is not used in the up-
grade process.

When using Citrix Provisioning target installers:

+ If the system is running, run the new target installer. It must be the same version installed on
the target device. This process effectively allows the installer to take care of the upgrade.

In-place upgrades

For in-place upgrades, a maintenance version of the virtual disk is interchangeable with the private
image. However, Citrix recommends that you take advantage of Citrix Provisioning versioning to per-
form an in-place upgrade.

To perform an in-place upgrade:

1. Create a maintenance version of the virtual disk.

2. Using the provisioning console, navigate to the device’s properties and set the device type to
Maintenance.

3. Inthe Boot menu, select option 1 to boot a client into virtual disk mode using the maintenance
version.

4. Loginto Windows and run the new target device installer. Install the software and perform a full
installation. The target device installer performs the upgrade. Do not run the imaging wizard.
Reboot the target device when prompted.
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5. Once Windows has loaded, log in to the system and verify that the target device software is the
expected version by viewing the status tray. If the status tray is hidden by Windows, locate it by
clicking the up arrow on the status tray icon.

6. Shut down the target device.

7. If versioning is invoked, use the provisioning console to promote the maintenance version to
test version functionality. Verify the new version and promote it to the production version when
itis deemed production quality. Roll this version out to users by rebooting all the target devices
using this virtual disk.

Upgrading using VHD\VHDX boot

When using method to upgrade a target device, consider:

» XenServer(formerly Citrix Hypervisor) only supports .vhd
» Hyper-V 2012 and 2008 R2 only support .vhd
« Hyper-V 2012 R2 and 2016 supports both .vhd and .vhdx

1. Obtain the .vhdx file. Consider:

« Ifthevirtual disk does not have a version, copy the .vhdxfile to the Hyper-V server orimport
the file to XenServer using XenCenter (Files > Import).

« If the virtual disk has a version, perform a base merge and create a .vhdx file in mainte-
nance mode.

2. Perform a direct VHD boot using XenServer:

a. Copy the .vhd file to a system running XenCenter and import the file to XenServer using Files
> Import.

b. Create a VM using the imported .vhd file. Refer to the Importing and Exporting VMs section of
the Citrix Virtual Apps and Desktops documentation for more information.

c. Boot the VM.

d. Upgrade the target device software. See the information at the beginning of this section for
using the Citrix Provisioning target device installers.

3. Perform a direct VHD\VHDX boot using Hyper-V:

a) Copy the .vhdx file to the Hyper-V server, or

b) Create a Hyper-VVM using the “Use an existing virtual hard disk”and point to the .vhdx file.
For Hyper-V 2012 R2 and 2016, ensure that the generated VM matches those VMs of the
virtual disk:

+ Generation 2= UEFI VMs and systems
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For more information, see Create a virtual machine in Hyper-V.

¢) Boot the VM.

d) Upgrade the target device software. Upgrade the target device software. See the informa-
tion at the beginning of this section for using the Citrix Provisioning target device installers.

4. Copy the .vhdx.vhd file back to the virtual disk store location where it was originally located:

+ If the .vhdx.vhd file is taken from a based merge version, the file is ready for testing and
verification.

« Ifthefile is copied from the base virtual disk, import the virtual disk into the provisioning
database using the Add or import Existing vDisk option. Run this option from the virtual
disk Pool\Store level in the provisioning console.

Upgrading using manual reverse imaging with P2PVS

Use the information in this section to upgrade Citrix Provisioning using reverse imaging with P2PVS.

Citrix Provisioning lmaging 7.27 *

Welcome to Citrix Provisioning Imaging

. I' .
C I rI X Citrix Provisioning Imaging is a physical-to-virtual (P2V) conversion toal that can

convert a server or desktop workload from an online physical machine running
Windows, to a Citrix Provisioning vDisk.

Start by choosing the source and destination of the workload below.
From | Citrix Provisioning vDisk v

To This Machine w

About

< Back Cancel

The following table illustrates supported upgrade methods:
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Reverse Hyper-V Windows Firewall/Network
imaging compati- 10 Antivirus  security
method Xentools VM tools bility NIC driver upgrade updates software
P2PVS X X X X X X X
reverse
imaging
VHD boot  x X X X
from hy-
pervisor
Direct X X X X X X
VHD boot
1. Boot the Citrix Provisioning target device into the virtual disk using private\maintenance mode.

2.

Install PVS_UpgradeWizard.exe or PVS_UpgradeWizard_x64.exe from the Upgrade folder of
the ISO image. This folder is located in the latest Citrix Provisioning release area (containing the
latest P2PVS.exe file). The upgrade wizard can also be installed through the Citrix Provisioning
meta-installer using the Target Device Installation > Install Upgrade Wizard option.

Run P2PVS.exe from the Citrix Provisioning upgrade wizard directory. By default, this file is lo-
cated in C:\Program Files\Citrix\Citrix Provisioning Upgrade Wizard.

Click the From drop-down menu to choose the Citrix Provisioning virtual disk. Click Next.

In the partition screen, select the partitions undergoing reverse imaging. All system partitions,
regardless of whether they have a drive letter or not, are used in reverse imaging. Click Next.

Click Convert on the final page to being reverse imaging.
Note:
When using reverse imaging, consider:

« reverse imaging for UEFI systems is destructive. All partitions on the local hard disk
are destroyed and re-created to match those of the virtual disk.

. Once reverse imaging finishes, reboot the VM from hard disk without network booting.

. Upgrade the target device. Refer to the information at the beginning of this section for more

information.

Image the OS to virtual disk again. You can accomplish this imaging by creating a virtual disk or
using the existing one.

© 1999-2024 Cloud Software Group, Inc. All rights reserved. 117



Citrix Provisioning 2311

Using reverse imaging to upgrade Windows 10 machines

To upgrade a Windows 10 image using reverse imaging:

1.

10.

11.

12.

13.

14,

15.

Create a target device with a virtual hard disk that is the same size or bigger than the virtual
disk.

Network boot (PXE/ISO) the VM into the virtual disk using maintenance version or private image
mode.

Run P2PVS.exe from the Citrix Provisioning target device\ Upgrade Wizard directory. By default,
this directory is C:\Program Files\Citrix\Citrix Provisioning, or C:\Program Files\Citrix\Citrix Pro-
visioning Upgrade Wizard, respectively.

Click the From drop-down menu and choose Citrix Provisioning vDisk and click Next.

In the partition screen, select the partitions for reverse imaging. All system partitions, regard-
less of whether they have a drive letter or not, are used in reverse imaging. Click Next.

Click Convert on the last page to begin reverse imaging.

. Once reverse imaging has completed successfully, set the VM to boot from HDD and reboot the

VM.
Uninstall the Citrix Provisioning target device.

Shut down the VM.
Note:

The amount of free space in the c:\ partition. Some used space can be freed up by deleting
the Windows.old folder in C:. Refer to the Windows Support page for more information.

Judging by the free space on the C:\ partition, increase the size of the VM’s hard disk if needed.
Note:

If this operating system is Windows 10 1607 (code name Redstone 1 or Anniversary Update),
Windows 10 update will create another system partition after the C:\ partition. Currently,
itis not possible to increase the size of the C:\ partition.

Boot the VM. Please note the local admin of the VM and remember the local admin password.
Run Windows 10 update to upgrade Windows 10.

Use local admin credentials to log in since the Windows 10 upgrade process can impact the
active directory.

Rejoin the VM to the active directory if needed.

Install new drivers and more Windows updates if needed.
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16. Once updates are done, install Citrix Provisioning target device software.

17. Use the Imaging Wizard or P2PVS to create a virtual disk. The old virtual disk can be used if the
size of the VM’s virtual hard disk has not been increased in step 11.

Servers

April 14,2024

In a Citrix Provisioning farm, the database is upgraded at the same time that the first provisioning
server is upgraded. After upgrading the database and the first server in the farm, you can upgrade the
remaining servers within it. When configuring servers, consider the following:

+ While thefirst provisioning server is being upgraded, some administrative features are not avail-
able.

« Citrixrecommends closing all Citrix Provisioning consoles until the upgrade is complete to avoid
failed operations.

+ When upgrading a server, the console component is also upgraded.

Upgrading the first provisioning server
Important:

Uninstall Citrix Provisioning server version 1808 before installing version 1811.

To upgrade:

1. To upgrade the server and database, run the new version of the server software on the server,
then select the Automatically close and attempt to restart applications option. If this option
is not selected and a File in use screen displays, select the Do not close applications option.

2. Install the Citrix Provisioning console component on this server or on a server used to manage
the farm. For details on installing the console, see the article Installing Citrix Provisioning server
software.

3. Inthe Configuration Wizard, select the option to join a farm thatis already configured. Running
the wizard starts the services. For details, see the instructions on how to join an existing farm in
Configuration Wizard Tasks.

Upgrading the remaining Citrix Provisioning servers in the farm

Once you finish upgrading the first server in the farm, use the same procedure to upgrade the remain-
ing servers.
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Tip:

The database upgrade is ignored because it was addressed when the first server was upgraded.

Rolling server upgrade

To keep Citrix Provisioning components running during an upgrade, use the rolling server upgrade
process. This process upgrades one provisioning server at a time.

Tip:

When upgrading a provisioning server, it cannot service any target device. Due to this constraint,
ensure that the remaining provisioning servers in the environment support client failover from
the upgraded server.

To perform the rolling server upgrade, update the first provisioning server in the farm:

1. OpentheServicessnap-in, services.msc,inthe MMC and halt the Citrix Provisioning Stream
Service. This process causes all targets connected to this provisioning server to fail over to other
servers in the farm. Once finished, upgrade the provisioning server and console components.

2. Upgrade the Citrix Provisioning database. This process is done one time. There are two ways to
upgrade the database, using dbScript.exe or using the configuration wizard.

Rolling server upgrade using a script

Use dbScript.exe to generate a SQL script. Select the option to upgrade the database and enter
the name associated with it. Then use the script in SQL Management or the SQL command line to
upgrade the provisioning database.

Rolling server upgrade using the configuration wizard

Use the configuration wizard to upgrade the provisioning database. Consider the following:

+ The Citrix Provisioning configuration wizard automatically starts when the Finish button is se-
lected once the provisioning server has been successfully upgraded.

+ Use the default settings. These settings ensure that the configuration wizard retains the set-
tings from the previous instance. On the Farm Configuration page, use the option Farm is al-
ready configured. After collecting and reviewing all configuration information click Finish to
begin configuring the provisioning server. If the provisioning database has not been upgraded,
a message appears indicating that the database is upgraded. Click OK.
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Tip:

Verify that Citrix Provisioning is running using the services.msc snap-in and boot a target
device to confirm it can connect to the provisioning server.

After upgrading the first provisioning server in the farm, upgrade all other servers:

1. Open the Services snap-in, services.msc, in the MMC and stop the Citrix Provisioning
Stream Service. This process causes most, if not all, of the target devices connected to this
provisioning server to fail over to the server that has been upgraded. Run the new server and
console executables to upgrade the server and console components.

2. The configuration wizard automatically starts after clicking Finish once the provisioning server
has been successfully upgraded.

Note:

The first provisioning server updates the provisioning database.

3. Usethedefault settings. These settings ensure that the configuration wizard retains the settings
from the previous instance. On the Farm Configuration page, ensure that the option Farm is
already configured is selected. After all configuration information is collected, review the infor-
mation on the Finish page and click Finish to begin configuring the provisioning server.

4. Repeat steps 1-3 to upgrade all other provisioning servers in the farm after upgrading the first
server.

Downgrade

If you upgrade to Citrix Provisioning version 2303 and choose to join your farm to Citrix Cloud, you can
then choose to downgrade to an earlier release. However, you cannot downgrade to an earlier release
without reverting to the database in use before upgrading.

Important:

You must back up the database before upgrading to Citrix Provisioning version 2303. This re-
stores the database using the original encryption.
To downgrade to an earlier release:

1. Stop all Citrix Provisioning services on all Citrix Provisioning servers in the farm - SOAP, stream
process, and Citrix Provisioning API.

On each Citrix Provisioning server in the farm:

1. Uninstall Citrix Provisioning server and console version 2303.
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2. Run PoSH script (Downgrade.psl) to delete registry values. The script disables the features that
are included in Citrix Provisioning version 2303 or later.

3. (Optional) Manually deregister the Citrix Provisioning server from Citrix Cloud.

4. Install Citrix Provisioning server and console to a version that you want to downgrade to.

5. Run the Configuration Wizard on a provisioning server. The wizard behaves as if there are no
values in the registry. Select Join Existing Farm on the Farm Configuration dialog to add this
provisioning server to an existing farm. Reconfigure the provisioning server.

6. Repeat the steps for every Citrix Provisioning server in the farm.

To delete registrations of Citrix Provisioning servers from Citrix Cloud:

1. Stop all Citrix Provisioning services on all Citrix Provisioning servers in the farm - SOAP, stream
process, and Citrix Provisioning API.
2. Restore the database from the backup.

On each Citrix Provisioning server in the farm:

1. Run PoSH script (Downgrade.psl) to delete registry values. The script disables the features that
are included in Citrix Provisioning version 2303 or later.

2. (Optional) Manually deregister the Citrix Provisioning server from Citrix Cloud.

a) Loginto <customer>.cloud.comwith an administrator account.
b) Go to Identity and Access Management > API Access > Product Registrations.

¢) Use the «se menu to remove registrations from Citrix Cloud.

®

3. Run the Configuration Wizard on a provisioning server. The wizard behaves as if there are no
values in the registry. Select Join Existing Farm on the Farm Configuration dialog to add this
provisioning server to an existing farm. Reconfigure the provisioning server.
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4. Repeat the steps for every Citrix Provisioning server in the farm.

Virtual disks

April 14, 2024

Upgrading virtual disks involves installing the new version of the Citrix Provisioning target device soft-
ware on the virtual disk image.

Important:

Back up all virtual disks before upgrading to a newer product version.

In-place upgrade

Itinvolves two steps:

1. Startthe clientin private or maintenance mode.
2. Run the target device installer as described in Preparing a master target device for imaging.

Note:

Upgrading Citrix Provisioning requires local administrator privileges.

Upgrade a virtual disk using reverse imaging

Upgrade by reverse reimaging only if you cannot upgrade using in-place upgrade method.

The reimaging upgrade method that you choose depends on your existing Citrix Provisioning imple-
mentation and network requirements.

Versioned virtual disk upgrade

This method reimages to a maintenance version of the virtual disk, allowing production devices to
continue running and booting from the production version of the virtual disk. After the upgraded ver-
sion of the virtual disk is promoted to production, target devices will boot or reboot from the upgraded
virtual disk version.

Upgrade prerequisites include:

» Upgrading all Citrix Provisioning servers
+ Upgrading Citrix Provisioning consoles
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Creating a backup copy of the virtual disk

To upgrade, complete the following procedure:

1. Boot the Maintenance device from the managed virtual disk while in Maintenance mode.

From the product installation directory, run P2PVS. exe to reverse image using volume-to-
volume imaging. Select the virtual disk as the source and the hard disk drive (HDD) as the desti-
nation. If your destination partition is on any partition other than partition 1, you must edit the
boot.ini orbcedit partition settings before rebooting from the HDD.

Reboot the Maintenance device from the HDD. Do not PXE boot.

4. On the maintenance device, uninstall 6.x target device software, and then install the latest ver-

sion of the target device software.

Run the Citrix Provisioning Imaging Wizard to create a virtual disk image. Create the target de-
vice if it does not exist, and assign the virtual disk to the target device.

Test streaming the new virtual disk image by booting a maintenance or test device from the
upgraded virtual disk.

Manual reverse imaging using P2PVS

When manually performing reverse imaging using P2PVS, consider the following:

Boot the provisioning target device into the virtual disk using private\maintenance mode.
Install PVS\\_UpgradeWizard.exe or PVS\\_UpgradeWizard\\_x64.exe fromthe
Upgrade folder of the ISO image to get the latest P2PVS . exe. The upgrade wizard can also be
installed with the Citrix Provisioning meta-installer using the Target Device Installation > Install
Upgrade Wizard option.

Run P2PVS.exe from the Citrix Provisioning Upgrade Wizard directory. By default, this directory
is C:\Program Files\Citrix\Citrix Provisioning Upgrade Wizard.

Click the From menu and choose Provisioning Services vDisk and click Next.

In the partition screen, select the partitions. All system partitions, regardless of whether they
have a drive letter or not, are used in reverse imaging. Click Next.

Click Convert on the last page to begin reverse imaging.

Note:

Reverse imaging for UEFI systems is destructive. All partitions on the local hard disk are de-

stroyed and re-created to match the partitions of the virtual disk.

Upgrading vDisks manually

Use the manual upgrade as a universal approach to upgrading vDisks, or if any of the following are

true:
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+ The virtual disk has gone through several modifications in private image mode.

« The original hard drive is no longer available.

The manual upgrade method includes completing the following tasks:

> wnh e

Image the virtual disk back to the master target device’s hard drive.
Install the latest product software on the master target device.
Image the target device’s hard drive onto the virtual disk file.

Boot from the virtual disk.

Image back to a master target device’s hard drive

There are two procedures that allow you to image a virtual disk back to a hard drive. The procedure

you select depends on the state of the disk drive you areimaging to. You canimage back to the original

hard drive from which the virtual disk was created. Returning the image to the original hard drive is

the recommended method. Alternatively, you can image back using an unformatted, uninitialized
hard disk drive.

Image back to the original hard drive from which the virtual disk was created

1. Boot from the virtual disk in private or shared image Mode.

From Windows Administrative Tools, select the Computer Management menu option. The
Computer Management window appears.
In the tree, under Storage, select Disk Management.

4. Note the partition letter of the active partition of the original hard disk. If new, format the disk

before continuing.
Run the Image Builder utility on the target device. This utility is at \Program Files\Citrix\Citrix
Provisioning\P2PVS.exe.

. Specify the drive letter of the newly created partition, or the original boot HDD partition, as the

Destination Drive. The destination drive points to the virtual disk first partition by default.

7. Proceed cloning the hard drive image to the virtual disk destination drive.

8. To connect the virtual disk to the provisioning server, from the console, set the target device to

boot from the hard drive, then PXE boot the target device. If this step is not completed properly,
the provisioning server is unable to connect with the virtual disk.
Uninstall the product software. For details, see the section about removing Citrix Provisioning.

Image back using an unformatted, uninitialized hard disk drive

1.

Boot from the virtual disk in Private Image Mode.
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From Windows Administrative Tools, select the Computer Management menu option. The
Computer Management window appears.
In the tree, under Storage, select Disk Management.

. Create a new primary partition, as the first partition, assign a drive letter to it, and then format

the partition.

5. Right-click on the newly created partition, then choose Mark Partition as Active.
6. Delete the boot.ini.hdisk file from the root of the virtual disk.
7. Run the Image Builder utility on the target device. This utility is at \Program Files\

10.

11.

Citrix\Citrix Provisioning\P2PVS.exe.

Specify the destination drive letter of the newly created partition, or the original boot HDD parti-
tion, as the virtual disk. The virtual disk first points to the destination drive partition by default.
Clone the hard drive image to the virtual disk destination drive.

To connect the virtual disk to the provisioning server, from the console, set the target device to
boot from the hard drive, then PXE boot the target device. If this step is not completed correctly,
the provisioning server is unable to connect with the virtual disk.

Uninstall the product software. For details, see the section about removing Citrix Provisioning.

Install the master target device software

Complete the following steps to install the latest product software on the master target Device.

1.
2.

Run the new Citrix Provisioning Server Target Device installer on the target device.
PXE boot the target device.

Image the hard drive

Complete the following steps to image the target device’s hard drive onto the virtual disk file:

1.

Run the Image Builder utility on the target device. This utility is at \Program Files\Citrix\Citrix
Provisioning\P2PVS.exe.

Specify the drive letter of the newly created partition, or the original boot HDD partition, as the
destination drive. The destination drive points to the virtual disk first partition by default.
Clone the hard drive image to the virtual disk destination drive.

Boot from the virtual disk

Using the Citrix Provisioning console, set the target device on the provisioning server to boot from
virtual disk, then reboot the target device. The new target device is now running the new virtual disk

image.
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Upgrade a target virtual disk using in-place upgrade

Use the information contained in this article to upgrade a target device virtual disk using the in-place
upgrade method.

Important:

This upgrade procedure can only be used for Citrix Provisioning target devices using version 7.6.1
and newer. For Provisioning Services 7.6.1 and newer, the upgraded target is installed using the
target install method, and is not upgraded using binary replacement. Citrix recommends that
you uninstall if you are using version 7.6.0 or earlier.

Boot a target device into private image mode or a maintenance version

Use the information in this section to boot a target device in either private image mode, or to boot in
maintenance mode.

Tip:
Back up the virtual disk before upgrading before booting from private image mode.

Boot in private image mode

1. Shut down all other devices.

Name MAC Type Disk vDisk IP Address Server Description
& @ada 92-CF-08-A2-AC-07 Shutd Do - 950
& @ aaw B2-54-05-1E-9F-BF o5

Message: Delay seconds: |0 5

Devices:

Target Device Status

dda Success

ddb Success

Shutdown Devices Close Help
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2. Setthe virtual disk that you want to upgrade to private image mode:

a) Open the virtual disk’s properties dialog by right-clicking the virtual disk, and choose
Properties.

b) From the Access mode group, select Private Image (single device, read/write access):

vDisk Properties -
General | Identification | Microsoft Volume Licensing | Auto Update |
Site: Site
Store: Store

Flename: disk1

Size: 24 575 MB Block size: 32,768 KB

Access mode

Access mode: ‘ Standard Image (multi-device, read-only access) v

Standard Image (multi-device, read-only access

Cache type:

Maximum RAM size (MBs): |64 o

BIOS boot menu text (optional);

Enable Active Directory machine account password management

[] Enable printer management
Enable streaming of this vDisk

72 Virtual Disk Status

General  Statistics

Virtual Disk: Information
Status: Active

Server: 10.192.190 57 : 6914
Boot from: vDisk
Virtual disk: disk 1 vhx

Mods: ReadWiite

3. Boot a target device using that virtual disk:
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Boot in maintenance mode

1. Right-click the standard mode virtual disk and choose the option Versions... to open the virtual
disk Versions screen.

2. Clickthe New button (in the upper right portion of the interface) to create a maintenance virtual
disk version:

Boot production devices from version: MNewest released v

Version Created Released Devices Access New
Qo 20160603 10:M1 0

Promote...
Revert. .
Merge...

Delete....

3. Set a target device that is using that virtual disk to maintenance mode by right-clicking on the
target, then choose the Properties option.

4. Choose Maintenance from the menu for the property type:
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Target Device Properties -

General | yvDisks | Authentication | Personality | Status | Logging

Name: |ddb |
Description:
Type: Production v
Boot from: Test
Production
MAC: BZ-5A - U5 - [E- 9F - BF
Port: 6501 =
Class:

[] Disable this device

oK _ Cancel “ Help

5. Boot a target device using the specified virtual disk version.

6. Choose option 1 from the boot menu that appears when booting the target device:

Boot device: Network - success.
iPXE (PCI 00:04.0) starting execution...ok
iPXE initialising devices...ok

iPXE 1.0.0+ —- Open Source Network Boot Firmware —-—
eatures: HTTP iSCSI DNS TFTP AoE bzlImage ELF MBOOT PXE PXEXT Menu

net@: bZ2:5a:05:1e:9f :bf using rtl8139 on PCIOCO:04.0 C(open)
[Link:up, TX:0 TXE:0® RX:0 RXE:01]
DHCP (net® b2:5a:05:1e:9f:bf)... ok
net@: 10.192.190.42-,255.255.255.0 gw 10.192.190.1
ext server: 10.192.190.57
ilename: ardbp3Z.bin
.192.190.5?7ardbp32.bin... ok

oot Menu:

1) diskl

Belection

7. The provisioning status tray of the device resembles:
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General  Statistics

Virtual Disk Information

Status: Active

Server: 10.152.150 57 - 6530
Boot from: vDisk

Virtual disk: disk1.1.avhdx

Mode: Read/Write

Tip:

Thevirtualdisk’snameis followed by a . x where xis greater than or equal to 1 and the extension
is .avhdxor .avhd.

Upgrade the Citrix Provisioning target device software

After booting a device into private image mode or a maintenance version, use the information in this
section to upgrade the Citrix Provisioning target device software.

To upgrade the Citrix Provisioning target device software:

1. Loginto the target device using local administrator login credentials.

2. Copy the PVS_Device.exe or PVS_Device_x64.exe to the target device.

3. Right-click the installer and choose Run as administrator.

4. Run the installer and choose all the options as you would install a fresh version.
5. Click Finish to begin the upgrade.

6. Shut down the target device.

7. Open the virtual disk version interface.

8. Click Promote to promote the virtual disk to either a test or production version:
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vDisk Versions
Boot production devices from version | Newest released v ‘
Version Created Released Devices Access Type
w51 2016-06-03 10:41 0 Maintenance Manual
Qo 201606021209 0 Base Promote. .

Delete...

Replication...

Properties...

Done || Refresh || Help

Tip

The New button is grayed out and inaccessible.

a) Test version - Use this version to verify the virtual disk is fully operational before promot-
ing it to the production version.

b) Production version - Representsthe version used by all usersin a full roll out of the virtual
disk to the production environment.

Configure

April 14,2024

Use the information in this section to configure the console, farm, server, device collections, target
device, and vDisks. Citrix Provisioning streams a single shared disk image, seen as the virtual disk, in
a read-only format to the target device which resides in a collection. These target devices communi-
cate with the Citrix Provisioning server. For more information, see the Citrix Provisioning architecture
article.
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Console

April 14, 2024

Use the Citrix Provisioning console to manage components within a provisioning farm. The console
can be installed on any machine that can access the farm. For more information, see Using the con-
sole.

Starting the Citrix Provisioning console

Before starting the console, make sure that the Stream Service is started and running on the Citrix
Provisioning server. After the Configuration Wizard runs, the Stream Service starts automatically.

To start the console from the Start menu:
Select All Programs>Citrix>Provisioning Services > Citrix Provisioning Console

The console main window appears.

Common console actions

The following menu options are common to most objects in the console:

New Window From Here:

+ To open a new console window, right-click on an object in the tree or in the details pane. Select
the New Window from Here menu option.

+ A new console window opens. Minimize the window to view and toggle between one or more
windows.

Refresh:
« To refresh information in the console, right-click a folder, icon, or object, then select Refresh.
Export List:

1. To export table information from the details pane to a text or comma delimited file, select Ex-
port from the Action menu.

Select the location where this file is saved.

Type or select the file name in the File name textbox.

Select the file type from and Save as text boxes.

ok W

Click Save to save the file.
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Help:
Select an object in the console, then select Help from the Action menu to display information about
that object.

View Options: To customize a console view:
1. Select View, then select either Add/Remove Columns, or Customize.

+ If you selected Add/Remove Columns, use the Add and Remove buttons to select which
columns to display.

« If you selected Customize select the check box next to each MMC and snap-in view option
that displays in the console window.

2. Click OK. The console window refreshes to display the selected options.

Performing tasks in the console

The following menu options are common when performing tasks in the console:

+ Action menu: Select object-related tasks from the Action menu, including boot, restart, send
message, view properties, copy, or paste properties.

+ Right-click (context menu): Right-click a managed object to select object-related tasks. Fora
complete list of tasks, see that object’s management chapter within this guide.

+ Dragand drop: Using the drag feature, you can quickly perform several common console tasks
such as:

- Move target devices by dragging them from one device collection, and dropping them on
another device collection within the same site.

- Assign a virtual disk to all target devices within a collection by dragging the virtual disk
and dropping it on the collection. The virtual disk and the collection must be in the same
site. The new virtual disk assignment replaces any previous virtual disk assignments for
that collection.

- Add a target device to a view by dragging the device, then dropping it on the view in con-
sole’s tree. Drag a provisioning server from one site, then drop it into another site. Note:
Any virtual disk assignments that were specific to this server and any store information is
lost.

+ Copy and paste: Select an object in the console window, then use the Copy and Paste right-
click menu options to quickly copy one or more properties of a virtual disk, provisioning server,
or target device, to one or more existing vDisks, provisioning servers, or target devices. To copy
the properties of a one object type and paste those properties to multiple objects of the same

type:
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1. Inthetree ordetails pane, right-click the object which has the properties you want to copy,
then select Copy. The object-specific Copy dialog appears.

2. Place acheckinthe check box next to each of the object properties you want to copy, then
click OK.

3. Inthe console tree, expand the directory where the object exists so that those objects dis-
play in either the tree or details pane.

4. Right-click on the object in the tree or details pane that you want to paste properties to,
then select Paste.

+ Views: Create views containing target devices to display only those target devices that you are
currently interested in viewing or performing tasks on. Adding target devices to a view provides
a quick and easy way to perform a task on members of that view, such as: Boot, Restart, Shut-
down, Send message.

Views can be created at the site level or at the farm level. To perform a task on members of a view:

1. Right-clickonviewsicon, then selectthe Create View menu option. The View Properties dialog
appears.

2. Type the name and a description of the new view in the appropriate text boxes, then select the
Members tab.

3. To add target devices to this view, click the Add button. The Select Target Devices dialog ap-
pears.

4. If you are creating the view at the farm level, select the site where the target devices reside. If

you are creating the view at the site level, the site information is already populated.

From the menu, select the device collection where you want to add target devices members.

Select from the list of target devices that display, then click OK.

If necessary, continue adding target devices from different device collections within a site.

Click OK to close the dialog.

© N o U

For more information on views, see Managing Views.

Configuring the bootstrap from the console

When a Citrix Provisioning server starts a target device, it downloads a boot file using the Citrix Provi-
sioning MBA or PXE-compliant boot ROM. This file must be configured so that it contains the informa-
tion needed to communicate with the provisioning servers. The Configure Bootstrap dialog is used
to define the IP addresses for up to four provisioning servers in the boot file.

Note:

For alternative boot methods, see Using the Manage Boot Devices Utility.

The Configure Bootstrap dialog includes the following tabs:
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+ General

+ Target device IP
« Server lookup
« Options

General tab

Field

Bootstrap file

IP settings

Add

Edit

Remove

Move up and move down

Read servers from database

Description

The currently selected boot file. If you want to
select a different boot file to configure, click the
Add button or Read Servers from the Database
button.

The IP Address, Subnet Mask, Gateway, and Port
for up to four provisioning servers, which
performs login processing.

Click the Add button to include a new
provisioning server to the file. Specify up to four
provisioning servers.

Highlight an existing provisioning server from
the list, then click the Edit button to edit this
server’s IP settings.

Select an existing provisioning server from the
list, then click the Remove button to remove this
server from the list of available provisioning
servers.

Select an existing provisioning server, and click
to move up or down in the list of servers. The
order in which the servers appear in the list
determines the order in which the servers are

accessed if a server fails.
To populate the boot file with the Stream

Service IP settings already configured in the
database, click the Read Servers from Database
button. This process clears the list then
populates the list with the first four servers
found in the database.
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Target device IP tab

Field

Use DHCP to retrieve target device IP

Use static target device IP

Server lookup tab

Description

Select this option to retrieve target device IP;

default method.
Selecting this method requires that you identify

a primary and secondary DNS and domain.

+ Use DNS: Select this option to use DNS to find the server. The host name displays in the Host
name textbox. If this option is selected along with Use DHCP to retrieve Device IP option,
configure the DHCP server to provide the DNS server.

Note:

If using high availability, specify up to four provisioning servers for the same Host name on

your DNS server.

+ Use static IP: Use the static IP address of the provisioning server from which to boot from. If
you select this option, click Add to enter the following server information, then click OK to exit
the dialog: IP Address, Subnet Mask, Gateway, Port (default is 6910).

Note:

If using high availability (high availability), enter up to four provisioning servers. If you are
not using high availability, only enter one. Use the Move Up and Move Down buttons to
sort the servers boot order. The first one listed is the server that the target device attempts

to boot from.

Options tab

Field

Verbose mode

Interrupt safe mode

Description

Select the Verbose Mode option if you want to
monitor the boot process on the target device
(optional) or view system messages.

Select Interrupt Safe Mode if you are having
trouble with your target device failing early in
the boot process.
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Field

Advanced memory support

Network recovery method

Logging polling timeout

Description

This setting enables the bootstrap to support
newer Windows OS versions and is enabled by
default. Only disable this setting if your target
device is hanging or behaving erratically in early
boot phase.

This field includes: Restore Network
Connections. Selecting this option results in the
target device attempting indefinitely to restore
its connection to the provisioning server.
Reboot to Hard Drive, a hard drive must exist
on the target device. Selecting this option
instructs the target device to perform a
hardware reset to force a reboot after failing to
re-establish communications. The user
determines the number of seconds to wait
before rebooting. Assuming the network
connection cannot be established, PXE fails, and
the system reboots to the local hard drive. The
default number of seconds is 50, to be
compatible with high availability configurations.
Enter the time, in milliseconds, between retries
when polling for provisioning servers. Each
server is sent a login request packet in sequence.
The first responding server is used. In systems
that are not highly available, this time-out
simply defines how often to retry the single
available provisioning server with the initial
login request. This time-out defines how quickly
the round-robin routine switches from one
server to the next in trying to find an active one.
The valid range is from 1,000 milliseconds to
60,000 milliseconds.
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Field

Description

Login general timeout Enter the time-out, in milliseconds, for all login

associated packets. Do not include the initial
login polling time-out. This time-out is longer
than the polling time-out. The server needs time
to contact all associated servers, some of which
are down and requiring retries and time-outs
from the server to the other servers. This
process determines if they are online or not. The
valid range is from 1,000 milliseconds to 60,000
milliseconds.

Configuring the bootstrap file

1.

In the console, select a provisioning server within the Servers folder in the tree, then select
Configure bootstrap from the Actions pane or the context menu. The Configure Bootstrap
dialog appears.

Select the boot file that was copied to the directory you selected during the Citrix Provisioning
server setup. The server returns the list of bootstrap files found under Citrix Provisioning Pro-
gram Data. As a result, the server must be active for the Configure Bootstrap menu item to
appear.

Important:

If a previous version of Citrix Provisioning was installed on this server, you must change the
default location from:

C:\\Program Files\\Citrix\\Citrix Provisioning

to:

C:\\Documents and Settings\\All Users\\Application Data\\Citrix\\
Citrix Provisioning\\Tftpboot

If the defaultis not changed, the bootstrap file cannot be configured from the console and target
devices fail to boot. A ‘Missing TFTP’error message appears.

If you installed the console on a separate machine, select the path of the remote provisioning
server (which has boot services installed).

The Configuration Wizard writes the list of IP addresses to the database for the server. Selecting
Read Servers from the Database gets the first IP and port for the server and populates it into
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thelist. This step is performed when the listis blank, or to replace the whole list with new values.
These values are set in the Streaming network cards section of the Configuration Wizard’s
Network Communications page. Citrix Provisioning uses the first network card selected.

3. Choose from the following options:

+ Optionally select the Verbose Mode option if you want to monitor the boot process on the
target device. This option enables system messaging on the target device.

+ Select Interrupt Safe Mode if the target device hangs early in the boot process.

« Select the Advanced Memory Support option to enable the bootstrap to support newer
Windows OS versions. Advanced Memory Support is enabled by default. Only disable this
setting if your target device is hanging or behaving erratically in early boot phase.

4. Select from the following Network Recovery Methods:

+ Restore Network Connections - Selecting this option results in the target device attempt-
ing, indefinitely, to restore its connection to the Citrix Provisioning server.

+ Reboot to Hard Drive - Selecting this option instructs the target device to perform a hard-
ware reset. This process forces a reboot after failing to re-establish communications for a
defined number of seconds. The user determines the number of seconds to wait before
rebooting. Assuming the network connection cannot be established, PXE fails, and the
system reboots to the local hard drive. The default number of seconds is 50. Click the
Browse button to search for and select the folder created in Step 1, or enter a full path or
UNC name.

Important:

If the partition containing the vDisks is formatted as a FAT file system, a message displays
a warning, resulting in suboptimal performance. Citrix recommends that you use NTFS to
format the partition containing the vDisks. Do not change the address in the Port field.

All boot services (PXE, TFTP) must be on the same NIC (IP). But the Stream Service can be
on a different NIC. The Stream Service allows you to bind to multiple IPs (NICs).

5. Configure the following:
Login Polling Timeout

Enter the time, in milliseconds, between retries when polling for servers. Each server is sent
a login request packet in sequence. The first responding server is used. This time-out simply
defines how often to retry the single available server with the initial login request. This time-
out defines how quickly the round-robin routine switches from one server to the next, in trying
to find an active server. The valid range is from 1,000 milliseconds to 60,000 milliseconds.

Login General Timeout

© 1999-2024 Cloud Software Group, Inc. All rights reserved. 140



Citrix Provisioning 2311

Enter the time-out, in milliseconds, for all login associated packets. Do not include the initial
login polling time-out. The valid range is from 1,000 milliseconds to 60,000 milliseconds.

6. Click OK to save your changes.
Enable asynchronous 1/0 using the Citrix Provisioning console

Enable Asynchronous 1/0O streaming functionality for a virtual disk directly from the provisioning con-
sole. In the virtual disk properties screen, select Asynchronous 10.

vDisk Properties -
GE"'"Efl?l|—| |dentfication I Microsoft Wolume Licensing | Auto Update |
Site: Site
Store: Store2

Filename: 180364y

Size: 40,960 MB Block: size: 32768 KB

Access mode

Access mode: |Stan|:|an:| Image (multi-device, read-only access) v |
Cache type: |C.a|:he in device FAM with overflow on hard disk W |
Maximum RAM size (MBs); |64 o Asynchronous 10

BIOS boot menu text {optional):

Enable Active Directory machine account password management

[ ] Enable printer management
Enable streaming of this v Disk
[ ] Cached secrets cleanup disabled

Tip:

For more information, see Improving performance with asynchronous I/O streaming.

Farm

April 14,2024
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Use the information in this section to configure a farm using the Citrix Provisioning console. This
section includes information about the following elements:

+ General tab

« Security tab

« Groups tab

« Licensing tab

« Options tab

« Virtual disk Version tab
« Statustab

+ Registration tab

« Encryption tab

The tables that follow identify and describe properties on each tab of the Farm Properties dialog.

General tab

Field Description

Name Enter or edit the name of this farm.

Description Enter or edit a description for this farm.

Security tab

Field Description

Add Click Add to apply farm administrator privileges
to a group. Select each box next to the groups to
which you want to apply farm administrator
read-only privileges.

Remove Select the groups that you want to remove from
the administrator role. Click Remove to remove
the selected groups.

Groups tab
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Field

Add button

Remove button

Licensing tab

Field

License server name

License server port

Options tab

Description

Click the Add button to open the Add System
Groups dialog. To display all security groups,
leave the text box set to the default *. To display
groups, type part of the name using wildcards *.
For example, if you want to see
MY_DOMAIN\Builtin\Users,type: Userx,
Users, or ser. However, if you type
MY_DOMAIN\Builtin\*,you getall groups,
not just those groups in the MY_DOMAIN\Builtin
path. Select the check boxes next to each group
included in this farm. Note: Filtering on groups
was introduced in 5.0 SP2 for efficiency
purposes.

Click the Remove button to remove existing
groups from this farm. Highlight the groups to
which privileges do not apply.

Description

Type the name of the Citrix License Server in this

textbox.
Type the port number that the license server
uses or accept the default, which is 27000.
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Field

Auto add

Auditing

Offline database support

Note:

Description

When using this feature, select the site used by
new target devices. If the No default site is
chosen, the site of that Citrix Provisioning server
that logs in the target device is used. Use the No
default site setting if your farm has site scoped
PXE/TFTP servers. Important: Enable this
feature when adding new target devices.
Enabling this feature results in computers being
added without the approval of a farm

administrator.
Enable or disable the auditing feature for this

farm.

Enable or disable the offline database support
option. This option allows servers within this
farm to use a snapshot of the database in case
the connection is lost.

The Send anonymous statistics and usage information checkbox, which enables the Customer

Experience Improvement Program (CEIP), is no longer available.

Virtual disk version tab

Field

Alert if number of versions from base image
exceeds

Default access mode for new merge versions

Description

Set an alert if the number of versions from the
base image is exceeded.

Select the access mode for the virtual disk
version after a merge completes. Options
include; Maintenance, Test (default), or
Production. Note: If the access mode is set to
Production and a test version exists, the state of
the resulting auto-merged version is
automatically set to Maintenance or Test. If a
Maintenance version exists, an automatic merge
is not performed.
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Field Description

Merge after automated virtual disk update, if Enable automatic merge. Enable the automatic
over alert threshold merge feature if the number or virtual disk
versions exceeds the alert threshold. Minimum
value is 3 and maximum value is 100.

Status tab
Field Description
Status of the farm Provides database status information,

information on group access rights being used,
and information on joining status of farm to
Citrix Cloud or a Citrix Virtual Apps and Desktops

site.
Registration tab
Field Description
State If you are joining your farm to Citrix Cloud, then

this field provides information on the joining
status of your farm to Citrix Cloud and customer
ID and name. If you are joining your farmto a
Citrix Virtual Apps and Desktops site, then this
field provides information on the joining status
of your farm to a Citrix Virtual Apps and Desktops
site, and site name.

Unregistered servers Lists the servers in the farm that are not yet
registered to Citrix Cloud or a Citrix Virtual Apps
and Desktops site.

Encryption tab

The tab is available only after you choose to join your farm to Citrix Cloud. Using this tab, you can:

« Monitor the status of the database key rotation

© 1999-2024 Cloud Software Group, Inc. All rights reserved. 145



Citrix Provisioning 2311

+ See the list of Citrix Provisioning servers that are waiting on key distribution
+ Rotate the encryption key

Key rotation distributes a new database encryption key to all the Citrix Provisioning servers in the
farm. After the distribution is complete, the database is re-encrypted with this new key. This process
ensures enhanced database security.

Field Description

State States of the encryption that are Distributing
keys, Re-encrypting Database, and Idle.
Offline servers Lists the servers in the farm that are offline.

The description of the states of the encryption are as follows:

Distributing Keys: This is the first state of key rotation. In this state, the new database encryption
key is being synchronized with all the Citrix Provisioning servers. The farm remains in the Distributing
Keys state until all the servers have the latest encryption key. To retrieve the new encryption key, a
Citrix Provisioning server:

« must be active (that is, must not be offline) till it gets the new encryption key. You can turn off
the server once it gets the new encryption key
« can communicate with the Citrix Cloud to get the encryption key

Re-encrypting Database: Thisis the next state after Distributing Keys. In this state, after all the Citrix
Provisioning servers in the farm get the new encryption key, the encrypted fields in the database are
re-encrypted with this new encryption key.

Idle: This is the next state after re-encrypting the database. This state implies that the key rotation
process is complete. The Rotate Encryption Key button is enabled when the encryption status is Idle.
After you click Rotate Encryption Key, the state changes to Distributing Keys.

Note:

+ Each encryption key cycling job takes a minimum of 5 to 10 minutes to move to the next
state. However, the process is delayed if there are offline Citrix Provisioning servers.

+ You might see a Citrix Provisioning server that initiated the key rotation in the list of servers
thatare waiting on key distribution even after the serverin the farm gets the new encryption
key immediately. Wait for approximately 5 minutes for that server to finish its key rotation
process, after which it moves out of the list.

+ You cannot add new Citrix Provisioning servers in the farm when the state is Distributing
Keys or Re-encrypting Database.
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Using PowerShell and MCLI commands to rotate encryption key

You can now use PowerShell and MCLI commands to rotate encryption keys. Before using the com-
mands, make sure that:

« All Citrix Provisioning servers in the farm are registered with the Citrix Cloud
« Encryption status is Idle

Using PvsPsSnapin:

1. Open the PowerShell window.

2. Install the PowerShell Snap-In. The path where the Citrix.PVS.SnapIn.dll isinstalled
is:
C:\Program Files\Citrix\Provisioning Services Console\Citrix.PVS.
SnapIn.dll

3. Run Start-PvsRotateEncryptionKeys to start the key rotation process. After you run
the command, the key rotation status changes to Distributing Keys.

Note:

If you run the command Start-PvsRotateEncryptionKeys when the key rotation
statusisDistributing Keys orRe-encrypting Database, you get an error be-

cause the key rotation is in process and keys can be rotated only when the key rotation
statusis Idle.

4. Run Get-PvsKeyRotationPendingServers command to get the list of servers in the
farm that are waiting on key distribution and servers that are offline.

Note:

« When the key rotation status is:

- Distributing Keys, you get the list of servers that are waiting on key distribution.
- Re-encrypting Database or Idle, you get the list of servers that are offline.

« You might see a Citrix Provisioning server that initiated the key rotation in the list of
servers that are waiting on key distribution even after the server in the farm gets the
new encryption key immediately. Wait for approximately 5 minutes for that server to
finish its key rotation process, after which it moves out of the list.

5. Turn on the servers that are offline. Ensure that the servers in the farm can communicate with
the Citrix Cloud to get the encryption key.

6. After the key rotation process is complete, the status of the key rotation must change to Idle.
Run the command Get-PvsFarm to verify the key rotation status. The values of the property
EncryptionStatus:
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+ 0: Idle state
« 1: Distributing Keys
+ 2: Re-encrypting Database

Note:

Each encryption key cycling job takes a minimum of 5 to 10 minutes to move to the next status.
However, the process is delayed if there are offline Citrix Provisioning servers and servers waiting
on key distribution.

Using MCLI.exe:

1. Open the PowerShell window.

2. Run .\MCLI.exe Run CycleEncryptionKeys to start the key rotation process. After
you run the command, the key rotation status changesto Distributing Keys.

Note:

If you run the command .\MCLI.exe Run CycleEncryptionKeys when the key
rotation status is Distributing Keys or Re-encrypting Database, you get an error because

the key rotation is in process and keys can be rotated only when the key rotation status is
Idle.

3. Run .\MCLI.exe Get PendingServers command to get the list of servers in the farm
that are waiting on key distribution and servers that are offline.

Note:

« When the key rotation status is:

- Distributing Keys, you get the list of servers that are waiting on key distribution.
- Re-encrypting Database or Idle, you get the list of servers that are offline.

+ You might see a Citrix Provisioning server that initiated the key rotation in the list of
servers that are waiting on key distribution even after the server in the farm gets the
new encryption key immediately. Wait for approximately 5 minutes for that server to
finish its key rotation process, after which it moves out of the list.

4. Turn on the servers that are offline. Ensure that the servers in the farm can communicate with
the Citrix Cloud to get the encryption key.

5. After the key rotation process is complete, the status of the key rotation must change to Idle.
Run the command .\MCLI.exe Get Farm -—f to verify the key rotation status. The values
of the property EncryptionStatus:

« 0: Idle state
« 1: Distributing Keys
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+ 2: Re-encrypting Database
Note:

Each encryption key cycling job takes a minimum of 5 to 10 minutes to move to the next status.
However, the process is delayed if there are offline Citrix Provisioning servers and servers waiting
on key distribution.

Using McliPsSnapln:

1. Open the PowerShell window.

2. Install the PowerShell Snap-In. The path where the Citrix.PVS.SnapIn.dllisinstalled
is:
Import-Module "C:\Program Files\Citrix\Provisioning Services
Console\McliPSSnapIn.dll"

3. RunMcli-Run CycleEncryptionKeys to startthe key rotation process. After you run the
command, the key rotation status changes to Distributing Keys.

Note:

If you run the command Mc1li-Run CycleEncryptionKeys when the key rotation
status is Distributing Keys or Re-encrypting Database, you get an error because the key
rotation is in process and keys can be rotated only when the key rotation status is Idle.

4. Run Mcli-Get PendingServers to get the list of servers in the farm that are waiting on
key distribution and servers that are offline.

Note:

« When the key rotation status is:

- Distributing Keys, you get the list of servers that are waiting on key distribution.
- Re-encrypting Database or Idle, you get the list of servers that are offline.

« You might see a Citrix Provisioning server that initiated the key rotation in the list of
servers that are waiting on key distribution even after the server in the farm gets the
new encryption key immediately. Wait for approximately 5 minutes for that server to
finish its key rotation process, after which it moves out of the list.

5. Turn on the servers that are offline. Ensure that the servers in the farm can communicate with
the Citrix Cloud to get the encryption key.

6. Afterthe key rotation processis complete, the status of the key rotation must change to Idle. Run

the command Mcli-Get Farm to verify the key rotation status. The values of the property
EncryptionStatus:
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+ 0: Idle state
« 1: Distributing Keys
+ 2: Re-encrypting Database

Note:

Each encryption key cycling job takes a minimum of 5 to 10 minutes to move to the next status.
However, the processis delayed if there are offline Citrix Provisioning servers and servers waiting

on key distribution.

Using the console to configure a farm

Run the Configuration Wizard on a provisioning server when creating a farm, adding new provisioning
servers to an existing farm, or reconfiguring an existing provisioning server.

If all provisioning servers in the farm share configuration settings such as site and store information,
consider
Running the Configuration Wizard Silently.

Starting the configuration wizard

The Configuration Wizard starts automatically after Citrix Provisioning software is installed. The wiz-
ard can also be started by selecting Start > All Programs > Citrix > Citrix Provisioning > Citrix Pro-
visioning Configuration Wizard.

Configuration wizard settings

Before running the Configuration Wizard, be prepared to make the following selections:

+ Network topology

+ Identify the farm

« Identify the database

+ Create a store for a new farm

+ Identify the site

« Join Citrix Cloud or Citrix Virtual Apps and Desktops site
+ Select the license server

« Configure user account settings

« Select network addresses for the stream service
» Configure bootstrap Server

« Finish the configuration
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Note:

If errors occur during processing, the log is written to a ConfigWizard.log file, which is at
C:\ProgramData\Citrix\Citrix Provisioning.

Tip:

The Configuration Wizard was modified at release 7.12 to include support for Linux streaming.
See the installation article for information about the Linux streaming component.

Network topology

Complete the network configuration steps that follow.

1. Select the network service to provide IP addresses

Note: Use existing network services if possible. If existing network services cannot be used,
choose to install the network services that are made available during the installation process.

To provide IP addresses to target devices, select from the following network service options:

+ Ifthe Dynamic Host Configuration Protocol (DHCP) serviceis on this server, select the radio
button next to one of the following network services to use, then click Next:

- Microsoft DHCP
- Citrix Provisioning BOOTP service
- Other BOOTP or DHCP service

« If the DHCP service is not on this server, select the radio button next to The service is
running on another computer, then click Next.

2. Select the network service to provide PXE boot information
Each target device downloads a boot file from a TFTP server.

Select the network service to provide target devices with PXE boot information:

+ Ifyou use Citrix Provisioning to deliver PXE boot information, select The service that runs
on this computer. Then select from either of the following options, then click Next:

- Microsoft DHCP (options 66 and 67)
- Citrix Provisioning PXE Service

« If Citrix Provisioning does not deliver PXE boot information, select The information is pro-
vided by a service on another device option, then click Next.

Identify the farm

1. Select from the following farm options:

© 1999-2024 Cloud Software Group, Inc. All rights reserved. 151


https://docs.citrix.com/en-us/provisioning/2311/configure/configure-targets/install-linux-streaming-component.html

Citrix Provisioning 2311

« Farmis already configured
a) On the Farm Configuration dialog, select the option Farm is already configured,
and click Next. This option appears only if a farm has been previously configured on
this server.
b) Enter database administrator credentials in the pop-up dialog. Select Active Direc-
tory Integrated authentication if you want to use the current login. Click Ok.

Database Administrator Credentials

Provide database credentials with administrator privieges.

Server: y  me Sl . -

Instance:

Authentication Active Directory Integrated w
Connect using your current Windows
identity.

E ] 4 Cancel

¢) Continue to the Configure user account settings procedure.

+ Create the farm
a) On the Farm Configuration dialog, select the option Create a Farm, and click Next.
b) On the Databse Server dialog,

i. Usethe Browse button to browse for existing SQL databases and instances in the

network, or type the database server name and instance.
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&4 Citrix Provisioning Configuration Wizard X
Database Server
Enter the server and instance names, and the credentials to use for the connection.
Server name: localhost |
Browse...
Instance name: — |
Authentication: Active Directory Integrated v
Connection Options ...
< Back Next > Cancel
Note:

The combination of the database name and farm name must not exceed 54
characters. In such cases, the farm name displays as a truncated entry in the
Existing Farms screen.

ii. To enable multi-subnet failover for SQL server, specify a database mirror failover
partner, or enter a TCP port number, click Connection Options ....

iii. SelectActive Directory Integrated authentication if you want to use the services’
user account. Enter the database credentials that the Stream and SOAP services
will use.

iv. Click Next.

c) Enter database administrator credentials in the pop-up dialog. Select Active Direc-
tory Integrated authentication if you want to use the current login. Click Ok.
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Database Administrator Credentials

Provide database credentials with administrator privieges.

Server: - e s el = -

Instance:

Authentication Active Directory Integrated ‘*-"
Connect using your current Windows
identity.

oK Cancel

d) Select the database location.

+ Join an existing farm

a) On the Farm Configuration dialog, select the option Join Existing Farm to add this

provisioning server to an existing farm, then click Next.

b) On the Databse Server dialog:

i. Use the Browse button to browse for the appropriate SQL database and instance

within the network.
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&+ Citrix Provisioning Configuration Wizard

Database Server

Enter the server and instance names, and the credentials to use for the connection.

Server name: localhost

Browse...

Instance name:

Connection Options ...

Authentication: Active Directory Integrated

Next > Cancel

ii. Selectthe farm name that displays by default, or scroll to select the farm to join.

Note: More than one farm can exist on a single server. This configuration is com-

mon in test implementations.

iii. To enable multi-subnet failover for SQL server, specify a database mirror failover

partner, or enter a TCP port number, click Connection Options.....

iv. SelectActive Directory Integrated authentication if you wantto use the services’

user account. Enter the database credentials that the Stream and SOAP services

will use.
v. Click Next.

c) Enter database administrator credentials in the pop-up dialog. Select Active Direc-

tory Integrated authentication if you want to use the current login. Click Ok.
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Database Administrator Credentials

Provide database credentials with administrator privieges.

Server: . = A — -

Instance:

Authentication Active Directory Integrated ~
Connect using your current Windows
identity.

oK Cancel

d) Select from the following site options, then click Next:

- Existing Site: Select the site from the menu to join an existing site.
- New Site: Create a site by typing the name of the new site and a collection.

e) Continue on to configure the user account settings.

Identify the database

Only one database exists within a farm. To identify the database:

1. Ifthe database server location and instance have not yet been selected, complete the following
procedure.

a) Onthe Database Server dialog, click Browse to open the SQL Servers dialog.

b) From the list of SQL Servers, select the name of the server where this database exists. Spec-
ify the instance to use (to use the default instance, SQLEXPRESS, leave the instance name
blank). In a test environment, this configuration can be a staged database.

Note: Rerunning the Configuration Wizard to add extra provisioning server database en-
tries, populates the Server Name and Instance Name text boxes. By default, SQL Server
Express installs as an instance named SQLEXPRESS.

c) Select Active Directory Integrated authentication if you want to use the services’user

account. Enter the database credentials that the Stream and SOAP services will use.
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d) Click Next. If this database is a new farm, continue on to the Defining a Farm procedure.
2. To change the database to a new database

a) Onthe old database server, perform a backup of the database to afile.
b) On the new database server, restore the database from the backup file.

)

)

¢) Run the Configuration Wizard on each Citrix Provisioning server.

d) Select Join existing farm on the Farm Configuration dialog.

e) Enter the new database server and instance on the Database Server dialog.

f) Select Active Directory Integrated authentication if you want to use the services’user
account. Enter the database credentials that the Stream and SOAP services will use.

g) Select the restored database on the Existing Farm dialog.

h) Select the site that the provisioning server was previously a member of on the Site dialog.

i) Click Next until the Configuration Wizard finishes.
3. Define a farm. Select the security group to use:

+ Use Active Directory groups for security
Note: When selecting the Active Directory group to act as the farm administrator from
the menu, choices include any group the current user belongs to. This list includes Built
in groups, which are local to the current machine. Avoid using these groups as adminis-
trators, except for test environments. Some group names might be misleading and ap-
pear to be domain groups, but are local domain groups. For example, ForestA. local/
Builtin/Administrators.

+ Use Windows groups for security

4, Click Next.

Continue on to select the license server.

Create a store for a new farm

A new store can be created and assigned to the Citrix Provisioning server being configured:

Note: The Configuration Wizard only allows a server to create or join an existing store if it is new to
the database. If a server exists in the database and it rejoins a farm, the Configuration Wizard might
prompt the user to join a store or create a store. During this process, the selection is ignored.

1. On the New Store page, name the new Store.

2. Browse orenterthe default path (for example: C:\PVSStore) to use to access this store, then click
Next. If an invalid path is selected, an error message appears. Reenter a valid path, then con-
tinue. The default write cache location for the store is located under the store path for example:
C:\PVSStore\WriteCache.
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Identify the site

When joining an existing farm, identify the site where this provisioning server is a member. Identify
a site by either creating a site or selecting an existing site within the farm. When a site is created, a
default target device collection is automatically created for that site.

Join Citrix Cloud or Citrix Virtual Apps and Desktops site

Using the Join Citrix Cloud or CVAD page, you can choose to join your farm with Citrix Cloud, a Citrix
Virtual Apps and Desktops site, or choose to not join your farm.

Important:

+ The Join Citrix Cloud or CVAD page appears only when the farm is NOT joined. If you select
to join the farm to Citrix Cloud or Citrix Virtual Apps and Desktops site, you do not see this
page again.

« If you want to revert to a non-cloud joined or non-Citrix Virtual Apps and Desktops site

joined farm, you must recreate the farm.

If you choose to join your farm with Citrix Cloud, then you can additionally:

+ Provision Citrix Provisioning targets using the DaaS Web Studio (Full Configuration interface).
» Have enhanced database encryption. For more information, see Encryption.

If you choose to join your farm to a Citrix Virtual Apps and Desktops site, then you can additionally:
« Provision Citrix Provisioning targets using the Citrix Virtual Apps and Desktops Web Studio.
Note:

« For successfully joining your farm to a Citrix Virtual Apps and Desktops site, when running
the Configuration Wizard, use a Windows login that has Machine Catalog Administrator or
higher privileges in Citrix Virtual Apps and Desktops.

« If you want to join your farm to a Citrix Virtual Apps and Desktops site, you must provision
an SSL server certificate on all the servers in the farm. You can do this at a later step. See
Creating self-signed certificates with PoSH.

1. On the Join Citrix Cloud or CVAD page, select one of the following:

« Do not join
« Join your farm with Citrix Cloud
« Join your farm with your Citrix Virtual Apps and Desk